THE 
_ INSTITUTION 
BO) 1p 2:0) DULON WO) 
ENGINEERS 
JOURNAL 











THE INSTITUTION OF 


PRODUCTION ENGINEERS JOURNAL 


10 CHESTERFIELD STREET . LONDON . WI 


Telephone : 


GROsvenor 5254/9 





Vol. 35, No. 11 Price 10/- November 


CONTENTS 


Tue AnNuAL Dinner, 1956 — Addresses by The Right Hon. Iain McLeod, 
M.P., Minister of Labour and National Service, and the President of 
the Institution, Mr. E. W. Hancock, M.B.E. 


“THe Use or SpecIAL MEASURING TECHNIQUES ON AIRCRAFT STRUCTURAL 
~ 


AND FatiGueE Prosiems ” by R. Trumper 


“THe EDUCATION OF THE PRoDIcTION ENGINEER IN INDUSTRIAL ENGINEERING ” 
by J. France, M.I.Mech.E., M.I.Prod.E. 


“ASPECTS OF THE ECONOMICS OF THE APPLICATION OF SPECIALISED 
Propuction Macuines” by J. G. Smith, A.M.I.Prod.E. 


“THe ANALYSIS OF MANAGEMENT — PLANNING AND CONTROL ” x: mm 


Bumstead, A.M.I.Prod.E., A.M.1.LA. 


by 


* Macnetic Ho.pinc FERROUS Non-Ferrous MATERIALS ” 


Frank Suchanek 


OF AND by 


MaArTerRIALsS HANDLING Case Stupy No. 8 


InstiITuTION Notes 


News or MEMBERS 


Liprary REVIEWS AND ADDITIONS 


1956 


666 


677 


682 


689 


§98 
706 
708 
709 


710 


The Institution of Production Engineers does not accept responsibility for any statements 


made or opinions expressed in any papers published in the Journal of the Ins 


titution. 





EDITORIAL COMMITTEE 


J. M. Brice—Chairman 


E. W. Hancock, M.B.E.— 
President of the Institution 

H. G. Gregory—Chairman of 
Council 


E. G. Brisch 

A. A. Francis 

H. P. Jost 

J. C. Z. Martin 
M. J. Sargeaunt 
M. Seaman 

H. G. Shakeshaft 
P. Spear 

B. E. Stokes 


EDITOR 


M. S. C. Bremner 


OF THE INSTITUTION 
W. F. S. Woodford 


SECRETARY 

















The Institution of Production Engineers Journal 


An important feature AVinp 
A) 


hy 


2 


LOWER SLIDE ON PRE-LOADED 


PRECISION BALL BEARINGS 
—_ 


CINCINNATI 





CINCINNATI THE INFEED DIAL CAN B& ADJUSTED 
FOR FINE INCREMENTS OF CUT AND - 
THE SLIDE WILL MOVE BY PRECISELY 
THAT AMOUNT — BECAUSE “ K id 


CINCINNATI MILLING MACHINES LIMITED 


Birmingham, 24 


When replying to advertisements please mention the Journal 








are 


your methods 


outmoded ? 


you would not travel very far, very fast : LZ \ 
in this today— your production however \ 
can travel faster and farther if you use \ 


JESSOP-SAVILLE-CUTANIT TIPS AND TOOLS 


(A Metro-Cutanit Product) 


Remember Green Tools for Steel Cutting 
Black Tools for Cast Iron — Non Ferrous and Non Metallic Materials 


\)) 
JESSOP-SAVILLE TIPS AND TOOLS 


(A METRO-CUTANIT PRODUCT) 


We expand our business by expanding yours 


WM JESSOP & SONS LTD 





Enquiries to: SMALL TOOL WORKS PORTLAND STREET SHEFFIELD 6. 































































The standard range of 
‘OP’ presses from 20 to 100 
tons capacity can be 
arranged for the auto- 
matic feeding of coiled 
stock by means of a feed 
unit which can be affixed 
to the machine without 
difficulty and quickly re- 
moved and stored when 
not required. 

The fitting of the Coil 
Feed Attachment requires 
no modification to the 
standard hand feed 

... just remove the exist- 
ing loose bolster plate, 
replace it with the feed 
unit and connect the 
drive shaft to a plate 
bolted to the brake disc. 
Adjustments for thickness 
of stock, length of feed 
per stroke of machine, 
etc., are quickly effected. 
Write now for catalogue 
No. 12. OP, 





HORDERN.MASON & EDWARDS LTD. BIRMINGHAM 24. ENGLAND 
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Make your 
machine line MOBILE 








* STEP UP production 
% REDUCE costs 


By fitting the machines with Barrymount levelling mounts, a whole 


te Machinery that moves production line can be re-arranged to improve the flow 
with the times of work, in a matter of minutes instead of hours . . . or days. 
increases output Plant mobility can increase output and lower production costs. 

de Production lines con Barrymount _ levelling machine mounts practically eliminate 
usually be improved vibration, They do away with the old method of bolting 
machinery to the floor or to concrete foundations. Yet the 

% Idle machines standing machines will not “walk.” External shocks and vibration are 
bolted to the floor isolated, cutting down spoilage in precision machining. Noise 
are wasting space from heavy and high-speed plant is reduced to a minimum: this 


means higher worker efficiency. 










LEVELLING MACHINE MOUNTS 





FROM BaRRy CONTROLS INC: OF stil 


Write for technical bulleuns: 


CEMENTATION (MUFFELITE) LTD., 20 ALBERT EMBANKMENT, LONDON, S.E.II.  (RELiance 6556) 


CB4a 
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A MUST for every Toolroom 







for the 
manufacture of 


FIXTURES - JIGS 
PUNCHES 
GAUGES - DIES 








Photographed by courtesy of 
Vactric (Precision Tools) Ltd. 


MORE VERSATILE 
HIGHER PRECISION 
EASIER TO OPERATE 


This Thiel, Duplex Milling Machine incorporates 
various additional and novel features — more 
robust, has a greater working range, and yet is 
still easier to operate. It has a higher value in the 
tool room than any other single piece of equip- 
ment for the manufacture of punches, dies, gauges, 
profiles, jigs and fixtures. Collets and most other 
equipment of the older No. 58 machine will fit 
this machine. 

The versatility of the Thiel is assured by the 
large number of attachments which can be sup- 
Cine on plied, including the new high speed drilling 
column attachment with spindle speeds up to 5000 r.p.m. 
jig boring All power feeds are fitted with automatic stops 
and fine measuring device using verniers. Slides 
arranged for measuring by slip gauges. All attach- 
ments are dowelled to machine ensuring zero 
position. 





Vertical spindle 
drive through overarm, 
independent of horizontal spindle 






Jig boring 
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WELSH HARP, EDGWARE RD., LONDON, N.W.2. TEL: GLADSTONE 0033 |tvworwe wee on rete 
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AIRMATION 


means automation by compressed air. And it means production up and costs down! Some examples 
of AIRMATION are shown where MAXAM control valves, cylinders etc., are used for moving, 
clamping and sequence control on special purpose machines designed and made by PACERA 


(W. J. Meddings Ltd.), by whose kind permission the illustrations appear. Can our Technical Staff 
help you with AIRMATION? 








@ Above right; A machine for drilling 16 holes in a 54 in. x 
52 in. component. 8 heads at 12 in. centres operate 
simultaneously. Component is automatically moved to 
next station and the operation repeated, leaving 16 holes 
at 6 in. centres. Floor to floor time 47 seconds; pre- 
viously, the operation required 15 mins. 10 secs. 


@ Above left; Progressive drilling followed by tapping on a 
special Hammer Head. Three operations performed 
simultaneously and in sequence with automatic table 
indexing. Floor to floor time 33 seconds; previously, 
the operation required 2 mins. 15 secs. 


@ Below left; A machine for drilling 18 holes in a 54 in. x 
52 in. component. Firstly 8 heads directly opposed at 
6 in. centres operate simultaneously. The component is 
rotated through 90 deg. when 10 heads again operate 
to complete. Floor to floor time 47 seconds; previously, 
the operation required 15 mins. 10 secs. 





AIRMATION BY 


Airmation means automation by compressed air and is a Registered Trade Mark. 


THE CLIMAX ROCK DRILL AND ENGINEERING WORKS LTD., Carn Brea, Redruth, Cornwall 
London Office : 4 Broad Street Place, London, E.C.2. 


Branches and subsidiaries :— 


Climax Engineering (Canada) Ltd., 359, Youville Square, Montreal, Canada. Climax Rock Drill & Equipment Co. (Aust.) Pty. Ltd., 547, Burwood Road, Hawthorn, E.2, (P.O. Box 39, 
Hawthorn), Melbourre, Australia. Climax Rock Drill and Engineering Works Ltd., Sauer Street Extension, P.O. Box 4256, Johannesburg, S. Africa. Climax Rock Drills (India) Ltd., 
Candy House, 22, Merewether Road, Bombay, |, India. REPRESENTATIVES AND AGENTS THROUGHOUT THE WORLD 








TAS/CX 597 
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the Kite Mark 
’ the requirements 







which certifies that’ “ike Alloy Diecastings 
of British Stag pikae ne : 


in addition to B.S.|. control of zinc alloy=efeastings produced by us—all 
our production in other metals is subjected to strict quality control by 
our own Metallurgical Laboratory 








the high standards we have imposed 


cost you no more 


DYSON & CO., ENFIELD (1919), LTD. 


SOUTHBURY WORKS PONDERS END MIDDLESEX 


TEL: HOWARD 1484 
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PETER KNEC BONE 














Oiling the wheels of industry— 
ROP MANUFACTURE 


For every modern industrial process there is 
a specialised grade of Sea Shell Lubricant. 


leadership in lubrication 





Copies of this advertisement (in colour) can be obtained from Shell-Mex and B.P. Ltd. 
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THIS HIGH PRODUCTION | 


INTERNAL GRINDER CUTS COSTS —AUTOMATICALLY! 
| 





When you've seen an actual 
demonstration of 

SPANDAU Fully Automatic Internal 
Grinding Machines and 

taken a check on floor to floor 


times under normal production 





conditions you'll agree they 


' must cut costs. But that’s not all. 
Illustrated here is the Facing Attachment with 


straight wheel for periphery grinding, which can Being fully automatic, 


be supplied as an optional extra. it’s often possible for one operator 


to control more than one 





machine—thereby cutting costs 


further still. 


SOLE DISTRIBUTORS 





Model S.j.D. 12 Duplex Internal Automatic 
Grinder. 


STANLEY HOWARD L° 
73 DEVON STREET 
SALTLEY BIRMINGHAM 7 


Tet: aSton 1275 
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The application of electronic profile turning and boring 
equipment to the Webster and Bennett range of vertical 
boring mills opens up a wide new field of uses for these 
versatile machines. Although specifically designed for 
copying applications, when not required the electronic 
control may be disengaged and the machine operated as a 
standard machine under mechanical control. 

Machine capacities range from 36” to 72” chuck diameter, 
and machines can be supplied with or without the electronic 
profiling equipment. 





WEBSTER & BENNETT LTD., COVENTRY, ENGLAND 


When replying to advertisements please mention the Journal 
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Engineers’ cutting tools of all types 


aE] a LNT 7 


SPEEDICUT WORKS, CARLISLE STREET EAST, 


DHEFFIELY 
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to precision-grind 
cylindrical parts: 
_ plain, tapered, 

\ shouldered, 
\special form, 
multi-dia. 


\ 
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B.S.A. design makes the adoption of the 
centreless grinding method—one of the 
fastest means of finishing cylindrical parts 
—even more advantageous. 

Refinements in the B.S.A. No. 4 machine, 
3” dia. capacity, include: extremely fine 
feed of the grinding wheel by micrometer 
head, and micro-controlled adjustment of 
the work base. The control wheel not only 
tilts for through-feed work, but swivels to 
allow fine angular correction and, although 
excessive wheel truing is thereby obviated, 
there is a separate truing slide for each 
wheel head. A related machine will take 
work up to 63” diameter. B.S.A. centreless 
grinding machines are deserving of full 
consideration. 





When replying to advertisements please mention the Journal 
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for 


Carbonitriding 

















Gas carburising 
Bright hardening 
Clean normalising 


Carbon restoration 












Carbonitriding components at 


C. & J. Hampton Limited. 





Full details are given in our Publication No. 90/3, 


copies of which are available on request. 


SOME LPR HUTT ATE SRT 


BIRLEC LIMITED 


Member of the i = P Group of Companies 


ERDINGTON © BIRMINGHAM 24 


LONDON «© SHEFFIELD «- GLASGOW «+ N 


SM/B2806F/56 
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Merrasiler 


AUTOMATIC AND 
SEMI-AUTOMATIC 
POLISHING 
MACHINES 


B. O. MORRIS LTD., MORRISFLEX WORKS, BRITON ROAD, COVENTRY 
Telephone: COVENTRY 508! Telegrams : MORISFLEX, COVENTRY 


When replying to advertisements please mention the Journal 
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+ «+ reach, grasp, carry, lift, turn, clamp and tilt. 
Hymatic Automation is thus invaluable in the automatic 
and selective transfer of parts from one process to the next, 
from conveyor to conveyor; in unloading one machine and 
loading the next; or in quick clamping to hold parts during 
machining. All designs of Hymatic Automation are made 
for specific tasks but are readily adaptable to others. 
Hymatic Automation covers the whole problem—the de- 


sign of the circuit—the machine—the means of control. 


- THE HYMATIC FNGINEERING CO. LTD. 
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.. feed parts 


Hymatic Automation, therefore, has a place in your pro- 
gramme of productivity improvement. 

Perhaps in your Works, too, there are jobs where it is poss- 
ible for people to burn or cut themselves, strain or crush 
themselves, lose fingers or even a hand; or perhaps there 


are jobs for which you just cannot find people. 


In all events CONSULT 


Mymatic Automation. 


DEPT. HA.84 + REDDITCH * WORCS. —~— 
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the SIP Standard... 





type MUL-250 


Shop Gauge Measuring Machine 


Guaranteed Accuracy 
Up to4@ ... ... ... 0.000025 
Uptol@... ... ... 0.00005 


This is one of several measuring machines manufactured 
by Société Genevoise d’Instruments de Physique. It em- 
bodies a Standard Scale of the highest precision. 

All the usual shop gauges—plain or limit plugs, screw- 
thread gauges, plain rings, snap gauges, spherical and 
flat-ended bars, flat gauges and many others — as well as 
taps and a variety of workpieces are measured in absolute 
value by the Shop Gauge Measuring Machine. 
Comparative measurements to 0.00005” are possible; 
production gauging can thus be performed rapidly and 
conveniently. 

Other machinesin the manufacturing programme include: 
MUL-1000, MUL-3000 and MUL-4000 Measuring Machines 
of 1, 3 and 4 metre linear capacity. 

MU-214B Three co-ordinate Universal Measuring Machine. 





When replying to advertisements 


Measuring Machines by \‘ 


to set the Standards 


The Standard Scale is graduated on the same 
machine and with the same great precision as 
are the fundamental length prototypes supplied 
by SIP to the International Office of Weights 
and Measures (Sévres), the National Physical 
Laboratory (Teddington) and the 

National Bureau of Standards (Washington). 
Detailed information about the scope 

of SIP Measuring Machines is available 

free on request from Societé Genevoise Ltd., 
5/6 Brettenham House, Lancaster Place, 
London, W.C.2. Telephone: Temple Bar 2126. 
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ROUNQS \"—6" DIAMETER 
HEXAGONS -152”—3-550” 2/ 
SQUARES -125”—3-5" sq. 


FLATS-SIZES UP TO 4”..3”, 6” ..2” AND 8" «| 





EXORS. OF JAMES MILLS LTD. 


BREDBURY STEEL WORKS 
WOODLEY «© NEAR STOCKPORT - ENGLAND 





WOODLEY 223! (10 lines) Telegrams “MILLS” PHONE WOODLEY 








The Institution of Production Engineers Journal Xxi 


W... the slowest ship is overdriven, and faster vessels must 
travel at less than cruising speed, that’s uneconomical. Metal 
fabrication resembles ships in convoy, if fast methods like flame 
cutting are not ‘fully exploited because other operations are time- 
consuming, Or soak up the labour of too many men. Does the 


smoothing of flame-cut edges limit the pace in your workshop? 


Speed in Convoy 


Then you are not using CARBOFLEX reinforced depressed-centre 
wheels. There is no more versatile abrasive tool, nor any that tolerates 
unavoidable shocks and careless handling so well. For speed in 
deburring, smoothing flame-cut edges, cutting and bevelling sheet 
metal, or grooving seams for welding, there is no tool in any welds 


ing shop to equal CARBOFLEX reinforced depressed-centre wheels. 








Smoothing a flame-cut edge with a CARBOFLEX reinforced depressed -cenire wheel CAKBOFLEX is a registered trade mark of The Carborundum Company Limited 


Abrasive produts yCARBORUNDUM 


THE CARBORUNDUM COMPANY LIMITED, TRAFFORD PARK, MANCHESTER 17 PHONE: TRAFFORD PARK 238! 



















Eliminated 
*, of former 
handlings 











pe These Before and After photos show how time in handling of materials was 
cut by two-thirds in this plant—and how storage capacity was increased 


- “Increased PP haven oabalaalaenlaneanstetrinenan 
\ capacity 
for work 
in process 
storage by 


300% 














COURTESY THE WESTINGHOUSE BRAKE AND SIGNAL CO. LTO.. CHIPPENHAM, ENGLAND 


in this installation Rack Adjustable Pallet Racks tial. Overall efficiency of Department increased 
made possible a major increase in output through considerably with introduction of “Good House- 
providing quick availability of parts. Savings in keeping” Policy, and with flexibility of the RACK 
handling costs and in storage space were substan- Material Handling Equipment. 


PATENTED IN ENGLAND, FRANCE, GERMANY, NORWAY 
DENMARK, HOLLAND, BELGIUM AND ITALY 





Made in Englond since 1947 








———— 











ENGIN 







ey, 


9 Camomile Street, London E.C. 3, England 


Fabricating ond Assembly Plants Slough, Eng. Connellsville. Pa , and Gardena, Colif , 
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i USA, Farnham, Quebec, Curodo 
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LINCOLN STUD GUN 
SAVES 91% COSTS 

















This cost £2.9.9 
This ‘beater’ cost £23.9.0 7 ae Welding 
ENSURES EQUAL STUD TENSION 





} In producing Pig De-Hairing Machines, Messrs. North- 
{ way Engineering Co. have reduced production costs for 
the ‘beater’ from £23.9.0 to £2.9.9 at the same time 
solving the problem which they previously found when 
they used rivets. With Lincoln Stud Welding they are 
now able to fix the Studs to the rubber beaters with 
exactly the same tension in both studs, so that the ‘Steels’ 
will not pull off. The main beater shaft is completely 
stud-welded in 20 minutes, using 132 Lincoln 3” diam. 
Studs—3 studs in each of 44 beaters. 

The complete machine, capable of de-hairing 100 pigs 
per hour, is made of folded sheet metal and welded with 
Lincoln Multiweld Electrodes throughout. The machine 
is powered by a 2 h.p. motor for the beaters and a } h.p. 
motor for the hydraulic power. 


= 





Designed on simple mechanical principles, the Lincoln Stud Gun is reli- 
able and robust. Once set, it repeats indefinitely, with perfect precision 
. every time. Approved by the Ministry of Supply for studding armour 

: “ plate, the Lincoln Stud Gunissuitable for the toughest stud-welding jobs. 









ee PRICE £145 and other advantages | 





The unique hydraulic bellows unit directly controls stud movement 
and duration of welding arc. No glands or joints to leak operating 
fluid or allow in dirt or grit. Spring-loaded foot retracts on pressure 
and may be locked in any position. Lincoln ferrule provides neat 

clean collar round base of stud. No fluxing of studs required. No 
alteration of setting needed to change from downhand, vertical 

or overhead welding. 

Will operate with any standard Lincoln Motor Generator. 


IAN Ask to see the Lincoln Stud Gun demonstrated. 
I IN| C 0) Free brochure now available: write to Dept. V. 


LINCOLN ELECTRIC CO LTD - WELWYN GARDEN CITY .- HERTS + WELWYN GARDEN 920- 
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RELIEVING 
ATTACH MENT 


@ READILY DISENGAGED FOR 
NORMAL TURNING. 


@ ONE CAM GIVES VARIABLE 
RELIEF. 


@ RELIEVING ATTACHMENT IS 
BUILT AS AN INTEGRAL 
PART OF THE MACHINE. 








=) EMBODYING ALL 






THE LATEST 
>) DEVELOPMENTS 
5) IN LATHE DESIGN 


SAND BACKED 
BBY ALMOST 
S100 YEARS 

















POV EXPERIENCE 7 INCH SWIN 
tacD he Grace 
‘ge. KEIGHLEY. el ENGLAND | 
ae “ LIMITED | 
7 We manifactwie...ws0 SWING ENGINE LATHES* SURFACING & BORING LATHES -TOOLROOM LATHES | 
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This advertisement is 
No.5ina series showing 


Sogenique Craftsmanship 








craftsmanship counts... 


The reliance placed by leading British industries on machine tools 
manufactured by the Société Genevoise is testimony to the super- 
lative craftsmanship which attends the design and construction of 
even their smallest working part. A similar high level of engineer- 
ing skill is applied by Sogenique (Service) Ltd. to the installation 
of Société Genevoise high-precision machines. 

The illustration shows a Sogenique service engineer, Mr. Frank 
Crawford, and Mr. L. Heath, Toolroom Superintendent of Rolls- 
Royce Ltd., at the completion of the installation of a rebuilt 
Hydroptic jig-boring machine. The meticulous care which was 
shown by the makers to ensure the accuracy of the machine is a 
feature of all work done by the craftsmen of Sogenique (Service) 
Ltd. This extends not only to the installation, maintenance and 
repair of Société Genevoise machines but also to the subsequent 
instruction of technicians in their operation. 











P Sogenique (Service) Ltd. 


NEWPORT PAGNELL BUCKS TELEPHONE: NEWPORT PAGNELL 246 








When replying to advertisements please mention the Journal 














ACCURACY 
ata glance 























With projection screens arranged on the bed, hori- 
zontal head and cross-rail, this extremely accurate 
jig boring and milling machine is capable of high 
output in large-capacity precision work. The 
projection screens show magnified images of the 
standard scale graduation lines, enabling a high 
degree of setting accuracy to be obtained together 
with exceptional ease of operation. 

The spindle running true to within .00005 inch 


(0.001 mm.) of very robust design revolves in rigid 





reinforced tapered roller bearings of GSIP manu- 


facture. 








For permanent working accuracy, the elevating 





screws of the cross-rail are hydraulically relieved 


before being electrically driven, so that the upper —$—- 





Viewing screen on horizontal head. 
flanks of the threads on which the cross-rail rests 


are not subjected to wear. 


The installation and service of this machine is 


carried out by the Area Engineers of Sogenique 
(Service) Lid., under the GSIP guarantee. 
For literature or further information please 


write or telephone Temple Bar 2126. 
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just the job for 


For Magnesium Elektron Limited, of course. 
Designers are discovering that M.E.L. Magnesium alloys, 
plus M.E.L. technological service, can break through the toughest design problems. 
As pioneers of British magnesium for a quarter of a century, M.E.L.’s knowledge 
and unrivalled experience of the metal is invaluable to the designer. 


Magnesium Elektron Limited 
... Provides a unique service for the production, fabrication and testing of magnesium. 
...Employs an outstanding team of research talent which is constantly 
breaking new ground in magnesium technology. 
... Keeps pace, by its world-wide ramifications, 








with new developments in magnesium wherever they occur. 
; Magnesium alloys originated by M E.L. are the finest in the world. 
| For lightness with strength, stiffness, strength at elevated temperatures, they are 
the answer to many new and challenging demands in industry. 


Magnesium Blektron Limited 


CLIFTON JUNCTION MANCHESTER 
London Office: 21 St. James’s Square, S.W.1 
In U.S.A.: Magnesium Elektron, Inc. New York 20 


When replying to advertisements please mention the Journal 

















for real 


RIGIDITY 


ELEVATING COLUMN 

with powerful (but easily operated) 
locks, giving a virtually solid arm and 
column with minimum deflection at 
high penetration rates. 


BOX TYPE TABLE 

for maximum capacity and rigidity. 
With minimum deflection. Quickly 
removable. 


AMPLE POWER 


Constant-torque motor combined with 
back gear giving max. 3 h.p. when 
most needed. 

rf ‘FINGER LIGHT’ CONTROLS 

Speed and feed changing, starting, 
stopping, reversing, power elevation 
of column, all operate with effortless 





_— _— ease. 
——4 ss 
———4 ———} =—— 
=  o—oa— MODEL SV 140A 
— ———— with column elevation by power 
and wy (Hand-operated column, Model 
> ——a ——} ———4 SV 140) 
ay — aI 
——————————F — 
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Built up to a standard-not down to a price 
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Ilustration by permission 


of High Olle my Vileh am Gael DISPERSIONS _§ 


ACHESON COLLOIDS LIMITED: 18 PALL MALL + LONDON : S.W.I + TELEPHONE: WHI 2034 


When replying to advertisements please mention the Journal 
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The best bright steel 
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industry with stream-lined service and the highest 
quality stocks. 

Twenty well known lines are handled in the large 
and efficiently planned warehouse in Pentonville 
Road, ensuring fast delivery and exact response 
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This is an example of All- 
Welded Machine Bed Plates 
manufactured by this Com- 
pany. The photograph shows 
how well the complications 
of modern machine practice 
can be overcome by this 
modern method resulting in 
great economies. 
















We can profile cut any shape in mild steel 
from }” to 6” in thickness. Our products 
are clean cut and necessitate the minimum 
of machining and finishing. They make for 
large economies in reducing the number of 
operations.‘Send your enquiries to:- 
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Here’s to-day’s quickest, most reliable, and 
most versatile system of work gauging and the 
easiest to install. Simply connected to your 
shop air line, the Etamic air comparator will 
check by plug, ring, or feeler (according to 
gauging elements employed) 

without cleaning of parts ; 

with instantaneous readings ; 

to guaranteed precision of '4 micron if 
required, over wide measuring range. 

Its entirely pneumatic operation, without 
mechanical or electrical amplification devices, 
ensures unrivalled robustness, quick and easy setting, and perfect stability 
of reading, and enables the equipment to be produced at low cost, and 
therefore offered at low prices. 

In addition to normal gauging applications, units can be supplied 
for high precision measurement with an accuracy of 4% micron; for 
measurement of fine bores from 0.004” to 0.12” dia.; and for differential 
measurement of tapers, paired shafts and bores, and similar work. 

Let us discuss with you the work measurement possibilities of this 
equipment in your plant. 
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The Annual Dinner 


The Annual Dinner of the Institution was held at the Dorchester 
Hotel, London, on Friday, 5th October last, and was attended by 
over 300 members and guests. The President of the Institution, 
Mr. E, W. Hancock, M.B.E., was in the Chair, and the principal 
guest was The Right Hon, lain Macleod, M.P., Minister of Labour 


and National Service. 


Mr. Hancock, proposing the toast of “The Guests”’, said : 


T is with considerable pleasure and pride that I find myself presiding over this illustrious gathering. 
Having been associated with the Institution almost from its inception, | am also very proud to be holding 
the high office of President. 


In looking back over the past developments of the Institution, I see nothing but kindness and help which 
has been extended to me over these years by all my many friends. It is, therefore, with particular pleasure that 
I see so many of these friends here at our gathering this evening. I cannot too warmly or with sufficient 
emphasis adequately express my gratitude to all my many friends, but I am sure you must all know how I 
feel. 


It is my pleasure and privilege to propose the toast to our guests, and it is quite clear from the large 
number of important guests that it would be impossible for me to name them all, much as I would like to do 
so. But first of all I should like to thank you all for coming here and indicating your interest and support 
in the work of the Institution of Production Engineers. 


This Institution was founded on enthusiasm and foresight, and saw very early on the need for a special 
study of production engineering, as it were, as an applied science. Over the years it has given an opportunity 
to young and old to express their views, to exchange their knowledge and for knowledge to be acquired. In 
fact, I would say that in our Institution we have complete technical democracy. 


A Wide Range of Activity 


Time will not permit me to give a full resumé of the activity of the Institution or its importance to the 
nation. An Institution, the same as a nation, depends on people, and it is of course the people in the Institu- 
tion who make the Institution. You may be interested to know that out of a total membership of nearly 
11,000, we have no less than 2,260 Graduate members and, in addition, 1,260 Student members, that is, a 
total of over 3,500 keen enthusiastic young men still undergoing planned training, particularly in management 
studies. Many of them already occupy senior appointments. During the last twelve months, the Institution 
has held no less than 10 conferences throughout the country, and a total of 315 lecture meetings, of which 35 
have been held outside the United Kingdom. No less than 230 different Papers have been presented and 
55 works visited. I give these figures rather quickly, but they do, I trust, indicate the wide opportunities there 
are for the distribution of information throughout the country. In looking through the prize-winning Papers, 
you will see the wide scope of our activities by the subjects. 


We have several Standing Committees, and I should like to refer to one, namely, our Research Com- 
mittee. Here the Institution is probing and researching into the future and bringing to light new practices, 
new applications, and making special and specific studies and submitting reports. To name a few, I would 
refer to Measurement of Productivity—this word “ Productivity”; what does it mean? We have made an 
attempt to give a definition of what is meant by productivity; Material Utilisation—this is a most important 
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factor in conserving our raw materials; Production Control, a new tool which will keep our supplies in bal- 
ance and keep our stocks down; Control of Quality, and the first development of this Research Committee, 
Materials Handling, in its widest application. There is no doubt as to the importance of materials handling 
in regard to the national economy, and therefore the production engineer's technique is badly needed if we are 
going to free our industrial activity from the “creeping paralysis” of inadequate roads! 


Turning now more specifically to my toast, it gives me the greatest possible pleasure on behalf of the 
Institution and all of you here this evening to extend a particular welcome to the Right Honourable Iain 
Macleod, M.P., our Minister of Labour and National Service. This is the second occasion on which Mr. 
Macleod has given his time to the activity of the Institution, as I had the privilege on May 23rd to be with 
him when he opened the Production Exhibition at Olympia. I think there, Mr. Minister, you saw the wide 
interests of our Institution and the broad base on which we place our activities. 


I should now like to refer to the other guests who represent various groups. First of all, we extend a 
hearty welcome to representatives of Her Maijesty’s Civil Service and Her Majesty’s Armed Forces. We have 
here other members from the Ministry of Labour and National Service, representatives of the Ministry of 
Supply, the Treasury, the Air Ministry and the War Office. We are deeply grateful to you for coming here 
this evening and supporting this function, because by so doing you are showing to all your interest in the work 
of this Institution. 


I should like also to extend a special welcome to the Trade Associations represented here to-night. There 
are many here this evening, but I should like particularly to refer to the Gauge and Toolmakers’ Association 
and to the Machine Tool Trades Association. Here I should like to say a word relative to the most excellent 
Machine Tool Exhibition staged in London from June 22nd to July 6th. One could feel nothing but pride 
when inspecting these beautifully designed and made machine tools. Do not try to tell me that craftsmanship 
in this country is finished. That is rubbish! This was a wonderful Exhibition and demonstrated quite clearly 
the ability to produce quality and accuracy. By the way, on this question of craftsmanship a most interest- 
ing incident occurred following Sir Gordon Russell’s lecture on “ Pride in Workmanship : To-day’s Challenge ”’. 
Sir Gordon is here to-night and he will confirm what I have to say! He gave the 1955 George Bray Lecture 
and in the discussion which followed the Lecture there was much talk—TI was in the chair, so I can give you 
first-hand information——about the absence of craftsmen to-day. I think I used a very crude word, for I said 
“Rubbish ” or something like that. Anyhow, I countered this by indicating that there were as good crafts- 
men to-day as ever, and I suggested that the award to Sir Gordon Russell, which we have laid down should be 
a ‘ piece of silver’ (notice how nicely I said that!) should represent modern craftsmanship. I am pleased to tell 
you that Sir Gordon took up the challenge, and therefore, Mr. James B. Scott-Smith was commissioned to 
produce a piece of silver for the award to-night. Mr. Scott-Smith is 23 years of age, he is an artist craftsman, 
and he has completed his first year at the Royal College of Art, Kensington. If he is successful, which I am 


The Minister of Labour and National Service, 
The Right Hon. Iain Macleod, M.P., is received 
by the President of the Institution, Mr. E. W. 


Hancock, M.B.E. 
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Sir Roy Fedden, M.B.E., is presented with a 
silver salver, for the 1956 Lord Sempill Paper, 


** Britain’s Aircraft Needs ”’. 





sure we all hope he will be, in completing his course, he will be awarded the Diploma of the Royal College of 
Art, and will then become a fully fledged designer-craftsman. The Institution of Production Engineers is al- 
ways anxious to pay tribute to craftsmen, since the production engineer's technique is requiring more and more 
of such men, and we have invited Mr. Scott-Smith to be with us this evening as one of our guests. (Applause) 


I also desire to extend a very hearty welcome to the Society of British Aircraft Constructors. Here again, 
1 think we should compliment our visitors on the wonderful display of aircraft at Farnborough, for all to 
appreciate, as I am sure they do, that the production engineer of this country continues to give them complete 
flexibility in their design. I suppose one can say that perhaps we give them too much flexibility! Nevertheless, 
we realise that two of the things we can sell are brains and quality, and production men in the aircraft indus- 
try have played a wonderful part in producing these most complicated designs in accordance with the designers’ 
wishes. I think that is a great compliment to the men who are qualified to be members of this Institution. 


The Importance of Professional Institutions 


I should also like to refer to the pleasure which it gives me to welcome representatives of kindred Institu- 
tions. There are representatives of the Institution of Mechanical Engineers, the Institute of Cost and Works 
Accountants, with whom we have a Standing Joint Research Committee, the British Institute of Management, 
the Royal Aeronautical Society, the British Standards Institution, the British Productivity Council, the Indus- 
trial Management Research Association, the National Institute of Industrial Psychology, and the Purchasing 
Officers Association. We have the support to-night of these similar Institutions, most of which have played 
a tremendous part in the technical education background in this country. I should imagine that there is not a 
single professional institution in this country now that does not have its own enthusiastic body of young people 
studying to achieve a high standard in the profession to which they have put their hands. 


I feel that managements are becoming more and more aware of the importance of membership of these 
professional institutions, and their increasing encouragement to their staff will continue to help forward the 
overall appreciation of the need for study, not only as young men, but through one’s industrial life. 


It is a matter of extreme pleasure to me personally, and from the point of view of the Institution, to 
welcome so many representatives of education here this evening. We have with us representatives of the 
Association of Technical Institutions, the Association of Principals of Technical Institutions, the Association 
of Teachers in Technical Institutions, and the City and Guilds of London Institute. There is no doubt that 
the work of our technical colleges in this country is outstandingly good. They are full to overflowing, both 
at night and at part-time day classes. There can be no criticism of the work which they are doing, and one 
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can only be concerned to think that after all these years of increasing demand for technicians, technologists 
and scientists, that the technical college should be so seriously handicapped by inadequate facilities. Technical 
colleges need to be doubled in capacity to meet adequately the present day demands. 


With regard to our universities, with one or two exceptions they appear at the moment to have insufficient 
interest in our work, whereas in Europe, and particularly in America, the universities operate on a much 
closer understanding of the needs of industry. I think that our worthy Prime Minister, in his introductory 
speech which is printed in the White Paper on “Technical Education”, made it clear that nothing must 
stand in the way of the development of our technical education training. 


In looking through some figures recently, I see that in Germany from the ages of 15 to 18, no less than 
63°% of the girls and boys in that age group are receiving systematic training. I have found it extremely 
difficult to find comparable figures in this country. That means we may not be looking at this question as 
closely as we should be, but taking the number of youth (both sexes) entering apprenticeship in this country 
in 1954, it is 21°, as against Germany’s 65%. I understand that we are spending only half as much per head 
of population on civil research as is spent in the United States. 


I feel that enough has been said on this question of education. What is necessary now is action, both in 
improving our facilities and in continuing the enthusiasm of industry and technical institutions and universities, 
so that the new basis of the Technical Diploma, as referred to in the White Paper, can be rapidly introduced. 


It is very gratifying to us in the Institution that one of our past Presidents, Sir Walter Puckey, is Chairman 
of the Board of Engineering Studies of the Hives Council. Whilst this, of course, should in no way interfere 
with our normal university degrees, nevertheless, I feel that there is a challenge to us all, and particularly to 
the Institution of Production Engineers, whose work is more than ever demanded to meet the immediate call 
and also the call of the future. 


A More Flexible Outlook 


I am also delighted to know that we have our trade union friends with us here this evening. It is very 
interesting, in studying the activities of our Institution and the various meetings and conferences which we 
have held, to see so many representatives of the trade unions amongst us, understanding as they do our joint 
responsibilities. ‘There is no doubt that we all, including the trade unions, must be more flexible in our out- 
look to the future, as apart from the problem of movement of population and reorganisation of our factories, 
we have, in my view, to take another look at the 168 hours which are available to us in any one week, and to 
see, jointly, how best to use these hours. We must do this first of all by seeing that after investing enormous 
sums of money in plant and machinery, this is worked as long as we possibly can in the 168 hours of the 
week, and not let the demand for either shorter working weeks for men, or excessively high premiums for night- 
shift, interfere with this clear objective of using our existing plant to the maximum efficiency and time. It 
seems to me to be fundamentally wrong to be installing most expensive plant in order that it should work 
shorter hours. Surely we must reverse the process and, as I have said before, have a real and genuine study 


The President receives his son, Mr. Michael 


Hancock. 
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The Minister presenting silver medals to Mr. 
J. A. Stokes and Mr. N. Milne, for the joint 
Paper, “ Electronics as an Aid to Production ”’, 
which was adjudged the best Paper presented 


by non-members, 1954 - 55. 





of how best to use the 168 hours. Next week has 168 hours in it; it is our national capital, What are we 
going to do with it? That iswhat we have to think about. Why not double dayshifts with the third shift 
for preventive maintenance—and no premiums? Let us keep our machinery working. 


Production engineering, however, is not only concerned with the knowledge of machines, processes and 
methods, but also with the “ know-how ” of application, and this involves men. It is my view, therefore, that 
there is a basis of mutual respect and understanding between the production engineer and the craftsman and 
others whose work he directs, and this understanding can be further developed. Much has been said relative 
to management, but let us appreciate that industrial management in its widest application applies, in my view, 
not only to the works but also to trade unions. I feel that there is an opportunity for the production engineers 
and trade union representatives to meet and discuss basic problems in a free environment, in order that there 
is improved mutual understanding of these basic problems which have to be overcome in order to increase 
productivity and so maintain or raise our standard of living. 


I am very pleased to welcome all our prizewinners. Every one has turned up and I am delighted that they 
are all here. 


The Distribution of Information 


I also extend a very hearty welcome to the Press, both national and technical. Youth has had the head- 
lines in the national Press recently, but may I suggest that any day or night at any technical college in this 
country, if you want real headlines you will find youth in their tens of thousands, not in their hundreds, 
“rocking ’n rolling” studying higher mathematics and science. Please give that headlines. I think we should 
give the maximum encouragement to our youth who are, in my opinion, just as good to-day as ever they were. 


With regard to the technical Press, the value of your work in distributing valuable technical information to 
designers and production engineers is much appreciated by us all, and we are delighted to have you with your 
other colleagues of the Press here this evening. 


I desire also to welcome our professional advisers, who stop us from letting our enthusiasm run away with 
us financially ! 


Throughout the length and breadth of this country, Mr. Minister, there are those who are doing volun- 
tary work for this Institution. In fact, this Institution is virtually run by voluntary work, and I wish to pay 
tribute to the Chairmen and Secretaries of Sections throughout the country who are doing this voluntary work 
in the interests of the Institution. I also desire to take this opportunity of thanking the permanent staff of the 
Institution, those people in London who do such a great deal of valuable work, and particularly to thank our 
worthy Secretary, Mr. Woodford, for the excellent work which he does. 


Then, lastly, I should like to thank my personal guests for coming here this evening. They are the men 
who represent my own industry—the motorcar industry—and I am delighted to welcome them here. We 
also have with us many young men this evening and I want them to feel that they are really welcome. We like 
to have you young people with us and I assure you that you are in good company. 
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If I may strike a personal note, I think that about half the people in this room will appreciate that there 
is one good lady who is only present in spirit this evening, but who sends a message to you. It is, of course, 
my good wife who has done much for the Institution for over twenty-five years. She asked me to convey a 
message to you wishing you well. 


Then I should like to thank the staff of this hotel, the kitchen staff, the waiters and our worthy Toast- 
master, for the courteous way in which they have attended to us this evening. 


We are represented here to-night by many sections of associated and kindred interests, far too numerous 
to mention in full detail. Therefore, if I have not made any specific reference, our thanks to you for coming 
here are just as sincere. 


We wish, Mr. Minister, for you to feel that this Institution is only too anxious to do all it possibly can to 
help in the important and valuable work which you and your Ministry are so successfully undertaking. We 
hope that one day we shall be able to qualify for the Royal Charter. There is no doubt Mr. Minister, that 
your close association with the activities of industry, in all their various fields, makes your presence here to- 
night particularly welcome, and we look forward with considerable interest to what you have to say to us, after 
which I shall ask you if you will kindly present the prizes and awards. 


Whilst I shall be proposing the toast of all our guests here to-night, 1 think it would be rather nice if we 
all stood whilst our chief guest remained seated. Therefore, I have the greatest possible pleasure and privilege 
in proposing the toast of our guests, coupled with the name of the Right Honourable Iain Macleod, M.P., the 
Minister of Labour and National Service. 





The Rt. Hon. IAIN MACLEOD, M.P., Minister of Labour and National Service, in response, said :- 


RISE in accordance with the ancient tribal custom of the cave dwellers in this part of London, where there are 
more speeches to the square mile than anywhere in the world, to reply to the toast that your President has 
proposed, 


I want straight away to refer to the dilemma that always confronts the amateur when he speaks to ex- 
perts! ‘That is to say, shall he really try and kid you that he knows all about the things that you know all 
about? It would be very easy for me to have a speech written for me and to read it to you—and I must say 
I read very nicely! But I am disappointed on looking at the programme to-night to find that the title of the 
essay which has won the Lord Austin Prize for 1955 is “‘ Welding Distortion Problems Encountered in the Gas 
Turbine Industry’. I myself had thought of talking to you this evening on welding distortion problems en- 
countered in the gas turbine industry, but I have no wish to compete with your prizewinner ! 


There is always a way out of this problem. You can produce a hand-out and give it to the Press—that 
delights them because they can then get on with the dinner—and then talk about something quite different ! 
But there are very considerable perils, | may say, even in a hand-out. I remember a year or two ago, when 
1 was Minister of Health, that I wanted to make some particular pronouncement on something which was 
news then, and I was given a hand-out which I knew the morning papers would carry the next day and the 
B.B.C. would carry on the news that evening. I was to make this speech at a garden féte in my constituency, 
and all went well until about two minutes before I was due to speak. Then the heavens 
opened and the biggest down-pour you have ever seen descended, and everybody disappeared except me, for 
being a conscientious chap I thought I had to deliver this speech! So at the appointed time I climbed on a 
bale of hay, and there was no one in sight except a horse, and the only interest this horse had in my speech 
was its conclusion so that he could get on with eating the bale of hay on which I was standing! However, | 
went through with it to the bitter end and I must say I was fully rewarded when, dry and warm and again in my 
right mind, I sat at home later in the evening and heard the B.B.C. announcer start off “ Mr. Iain Macleod, 
the Minister of Health, speaking this afternoon, said .. .”’and then referred to the sentence which I had 
uttered to an empty field! 


There is also another trap into which it is reported that a Minister of the Crown once fell in relying 
too much on his script writers. He had in his department a very brilliant young man who wrote all his 
speeches, and the Minister got all the credit, but that is fair enough because we get all the blame as well! 
This Minister was delivering a speech at a great meeting in the country on foreign affairs, and he had not 
read the speech but had merely slipped it in his pocket. When the time came for him to address the meeting, 
he took out his script and began to read it. All went well for about four pages, and towards the end of the 
fourth page there were three lines in the margin which meant that he had to take hold of his left lapel, raise 
his right forefinger and do something with one of his feet! This was, of course, to emphasise the point, and 
the last words were these: “ My friends, these are the questions that an anxious and weary world is asking, 
and what are the answers?” He turned over the page and there, much to his horror, he saw the words “ You 
tell them. I quit.”! I have therefore, if you will forgive me, rather avoided the script writers this evening! 
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“What is a Production Engineer ? ” 


I should not like it to be thought that I have not put in a great deal of homework on you and your 
Institution. You gave me a great deal of literature starting with a yellow pamphlet on which Question 1 is: 
“What is a production engineer?” I rather thought of producing the same sort of thing for Members of 
Parliament but I could not quite think what the answer to the question would be! There are four possible 
answers. You can say “ Well, a Member of Parliament is not a Peer, he is not a lunatic, he is not a bankrupt 
and he is not under twenty-one”; but once you have avoided those fairly broad categories he could be al- 
most anything else ! 


So, searching for a starting point for the very few moments of your time which I desire to take this even- 
ing, I thought I would start where I left off for, after all, as your President said, I spoke at Olympia in May at 
that admirable Exhibition. I remember a sentence from my speech then, when I said that it is a great mistake 
to imagine that just because you have said something, you have done something. It is not a bad slogan, espec- 
ially for politicians! It would have had a good sale at Blackpool, for example! It is dangerously easy, 
particularly in my job, to let words become your masters and to let words first of all become slogans and then 
to become what are called gimmicks. 


Let us take one example, the word “consultation”. Thousands of speeches have been made— and I 
have made my share—and they will be made again about the need for consultation when particular changes 
are envisaged in industry. That, of course, is true; but consultation is not something you can just evolve to 
meet a particular emergency that you have run into. It has to be the fruit of confidence between you and those 
who work with you, and therefore it has to be built up over a very long time indeed. Responsibility for this, 
I think, rests in the first place upon employers, because consultation is not just a question of telling people what 
is to happen. If we can put it in a phrase perhaps, communiqués are different from communications. 


Planning a Training Policy 


In the same way as in our human relations policy we have to try and plan ahead, so it is particularly 
important that we try to do so in our training policy. I think that the great difference between the past and 
the future is not the fact of invention. That has always been there. It is the speed with which invention is 
translated into terms of production. Technical change to-day surely becomes technological change much 
more swiftly than ever before, and the discoveries of the backroom boys, the boffins, does affect the work and 
careers of the men on the floor in the shop, I think more rapidly than has ever happened before. I think 
that is one of the cardinal factors of the period of change into which we are now coming. I think myself— 
and this is linked to the point I have been making—that we do not do nearly enough systematic training of 

(concluded on page 705) 
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THE USE OF SPECIAL MEASURING TECHNIQUES 


ON 


AIRCRAFT STRUCTURAL AND FATIGUE PROBLEMS 


by R. TRUMPER. 


Presented to the Manchester Section of the Institution, 26th March, 1956. 


Mr. Trumper is an Honours Graduate of London University, 


and from 1938 to 1948 was employed in research and development 


on propellers and engines, mainly in connection with vibration and 


fatigue. Since 1948 he has been with the Fairey Aviation Company, 


where his present position is Test Superintendent. 


He is responsible for aircraft structure and fatigue testing, 


and for instrumentation in connection with these matters and for 


the organisation of test facilities used in rotorcraft development. 


OME fifteen years’ experience has been gained 

in the use of experimental stress analysis in aircraft 
design and it is felt that a survey of the problems 
in which these methods are used with confidence 
would be of interest to investigators in other fields 
or to those considering starting such work. This 
Paper, therefore, deals with the methods used, and 
their accuracy and value in the solution of problems 
faced by one design team. 


A brief description of the principles used is given 
for those unfamiliar with them, and some details of 
techniques not generally known, but those interested 
in details of established methods are recommended to 
read the first four references. 
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The Problems 


The problems are concerned with the safety of the 
airframe and propulsion units of two fixed wing 
aircraft, and a large and a small helicopter. 


Effect of Main Structural Loads 

One airframe of every type of aircraft is tested to 
destruction under flight loads and an examination 
of Fig. 1 (refs. 5 and 6), which summarises the failures 
obtained at two national testing establishments, shows 
a 50°/. chance of failure below the design load. Minor 
modifications often give the desired strength and an 
early failure may be due to a policy of using the test 
as a means of obtaining a light structure, but it may 
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also be due to shortcomings in technique or organisii- 
tion. Thus there is a need during such tests for a 
means of measuring stress and load distribution to 
check calculation and to indicate the remedy if 
failure occurs. Usually 500 - 1,000 measuring stations 
are required, some of which may be inside pressurised 
fuel tanks, and the devices used must be stable under 
small changes in ambient conditions for some hours. 


The skin heating of a very high speed aircraft has 
added to the difficulty of such measurements, and 
future extensometers will have to give true readings 
of strain under temperature changes, lasting a few 
minutes, from -50°C. to 200°C., this representing 
acceleration from subsonic speeds to twice the speed 
of sound. Similar determination of slowly varying 
strains are met in test work on transducers for 
measuring loads and pressures where an error not 
exceeding 0.5°/, is often required. 


Measurements in Flight 
These are of obvious importance and have to be 
made under the varying conditions described above, 
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but at fewer positions. The stresses are often transient, 
as in landing shocks and control movements, and 
response up to 30 c.p.s. is necessary. There are severe 
restrictions on space and the attention the pilot can 
give to the operation of the equipment and _ the 
ground staff to its maintenance. 


Residual Stresses 

Difficulties with some light alloy forgings have 
necessitated extensometers to measure stresses set up 
or released during machining which have to be robust 
enough to withstand workshop handling, vibration, 
heat and the effect of cutting lubricants. 


Effect of Alternating Loads 

The majority of aircraft vibration problems are 
not amenable to calculation and measurements of 
vibration set up are essential to ensure safety. Vibra- 
tion occurs on fixed wing aircraft due to aerodynamic 
and mechanical excitation at frequencies below 
100 c.p.s., while on propellers it is mandatory to 
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measure the stresses in flight, the frequencies being 
below 350 c.p.s. In jet engines pulsating gas flows 
in resonance can break turbine and compressor 
blades, and stresses at frequencies up to 40,000 c.p.s. 
at temperatures of 800°C. have to be measured on 
parts rotating at high speed. 

The design of helicopters is influenced to a great 
extent by fatigue, especially of the blades, where if 
dural be used on the skin construction stresses less 
than + 3,000 p.s.i., the endurance limit, become 
important, and upon the head control circuit where 
values as low as + 1,000 p.s.i. have to be determined 
accurately for comparison with calculated loads. 


Non-Destructive Testing 


The full fatigue strength of a part has usually io 
be developed by successive tests and this is not 
economic for large components such as a pressure 
cabin or the head of a large helicopter. It has, 
therefore, become necessary to devise means of 
readily showing regions of high stress, and of deter- 
mining stress concentrations, by applying a single 
loading within the elastic limit. In certain cases 
this method has to be used to approve a design 
without breaking the component. 


Model Testing 


Even following good design practices it is difficult, 
when using high strength materials, to attain a fatigue 
strength of + 74°% of the ultimate strength, and 
there has, therefore, been a need for improving detail 
design without the delay and expense of testing a 
metal specimen. As a result, some development has 
been given to model testing techniques. 


The Methods of Investigation 
The Wire Resistance Strain Gauge 


This device is capable of practically all the 
measurements of strain that have been discussed, and 
consists of a length of wire which varies in resistance 
proportionally to the extension of the surface to which 
it is bonded. The resistance lies between 50 and 
10,000 ohms and is usually of Nichrome wire. Gauges 
are usually preformed, sometimes in the manner 
shown in Fig. 2, and sensitivity is usually guaranteed 
to have a standard deviation of not greater than 2°/ 
when attached with the appropriate cement, usually 
Bakelite or nitro-cellulose. The variation of resistance 
and sensitivity with strain of a typical gauge is shown 
in Fig. 3, the sensitivity being expressed as the ratio 
of the proportional change of resistance, to the strain, 
and usually lying between 2 and 3, except for small 
gauges with a low ratio of length to width when it 
can fall to about 1.8, this fall usually being 
accompanied by an increase in scatter and cross 
sensitivity that makes readings with conventional 
gauges less than 0.25” long rather unreliable. 


Although the resistance change is small it can 
be measured easily with a Wheatstone bridge, Fig. 4. 
using a galvanometer for slow changes, and an ampli- 
fier for dynamic changes as mentioned later. 
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Errors Due to Change of Temperature, and 
Means of Correction 


Fig. 5 shows that a Nichrome gauge responds 
strongly to temperature changes, to an extent affected 
by differences in the coefficients of expansion of the 
wire and the material to which it is attached, and that 
this could cause intolerable errors. Compensation, 
however, can be obtained by attaching an identical 
gauge to a strip of metal similar to that under 
investigation and by placing it beside the measuring 
gauge in such a way that it reaches the same 
temperature, but is unstrained. Then, if it is connected 
in place of the resistance R.2 in Fig. 4 the circuit will 
become insensitive to temperature changes. This 
method is used mainly in the laboratory where only 
small changes in temperature are anticipated. Control 
tests that have been made recently during a strength 
investigation of a complete aircraft, in which 600 
gauges were used, showed a standard deviation of 


4 669 














TEMPERATURE 





SENSITIVITY 





of BAKELITE BONDED STRAIN GAUGES 

































20 120 
NICROME STRAIN GAUGES 
UNMOUNTED ———__ | 
as ca i | 
TED ON DURA ° 
PERCENTAGE MOUNTED ON OUR a ' STRESS IN STEEL (Tows/m?) 
on MOUNTED ON STEEL we ' GIVING EQUIVALENT 
OF RESISTANCE in . 60 RESISTANCE CHANGE 
- BEGINNING OF — \ 
CEMENT FAILURE 
1 gl | 
= - | 
Me aad - | 
os es a ' 
— ; 
a 
«4 DEGREES CENTIGRADE 
‘ 20 — 40 60 80 oo 120 140 __ 160 180 x 
-0-5 ADVANCE STRAIN GAUGES : 
UNMOUNTED —— a 
~™ 
MOUNTED ON DURAL ~ 
MOUNTED ON STEEL 
-10 6° 








Fig. 5. 


only + 300 p.s.i. due to incomplete . temperature 
compensation and instrument drift, that is, 68°/, of 
the readings would be within this value, and only 1°. 
would exceed + 1,000 p.S.1. error. Thus, with care, 
the error is insignificant provided the temperature 
changes are not too rapid. 


However, the tolerance on temperature differences 
between the working gauge and the compensator is 
very small and is difficult to maintain if there are 
localised sources of heat or rapid changes of 
temperature. Under these conditions an Advance 
gauge is to be preferred, provided the increased size 
introduces no errors due to stress gradients. Under 
rapid temperature changes such as are associated with 
kinetic heating of aircraft, a fully self-compensating 
gauge is required and can be obtained, for a limited 
range, by the use of Advance and Nichrome wires in 
series. This type is not yet available commercially 
in this country, although gauges using nickel and 
Nichrome can be obtained from the Baldwin Lima- 
Hamilton Corporation. It should be noted that, when 
using this type, it may be necessary to allow for the 
change in resistance of the lead wires with 
temperature, as they are included in one arm only of 
the measuring bridge. 
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If it is desired to measure bending or tension the 
circuit of Fig. 6 may be used and will show these 
quantities provided, which is not always easy, that 
there is no temperature change across the specimen. 
These circuits allow the addition or subtraction of 
signals, and stress due to end load can be separated 
from that due to bending. When measuring stresses 
or loads, allowance has to be made for variations 
of Young’s Modulus with temperature of the material 
to which the gauge is attached as this value falls 
by about 3.5°%, per 100°C. in the range -50° 
to 150° for average steels and aluminium alloys. 


Change of Sensitivity with Temperature and 
Gauge Current 

In Fig. 7 is shown the variation of sensitivity with 
temperature of certain strain gauges, together with 
the maximum operating values to limit creep under a 
strain of 0.2°4 of an hour’s duration to less than 5°. 
These values refer, under 250°C. to wires bonded to 
paper with Bakelite cement, and above this, to the 
special constructions shown on the graph. 

Although it is possible to use gauges at temperatures 
that give less than 100°/ strain sensitivity, the results 
should be treated with caution, as greater sensitivity 
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will be obtained under dynamic conditions than would 
be expected from the values obtained from the static 
calibrations given in the above figure (ref. 7). 

A similar variation in sensitivity can be observed 
when the gauge current is increased excessively in an 
attempt to increase the signal, this being due to the 
breakdown of the cement due to self-heating of the 
gauge. The currents recommended by the various 
manufacturers lie between five and 50 milli amps, 
except for the foil type which will carry 250 m.a. and 
is thus valuable for direct operation of galvanometers 
of reasonable frequency. 

The current rating is affected by the thermal capa- 
city and conductivity of the material to which it is 
attached and with due precaution the rating of 
gauges bonded with cellulose nitrate can be increased 
to 100 m.a., with Bakelite to 150 m.a., and with foil 
gauges to 450 m.a. (ref. 8). However, these high 
currents cause considerable heating of the gauge 
and compensator and may result in excessive drift 
and should be used for measurements of slow changes 
of strain only under exceptional circumstances. 


Errors Due to Humidity and Methods of Their 
Elimination 
Most cements are hygroscopic and therefore varia- 


tions in humidity affect accuracy by weakening of the 
bond, changing of insulation resistance, and by 
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dimensional changes of the cement. It has been 
found, in aircraft testing, that a coating of Araldite 
casting resin over the gauge gives excellent pro- 
tection, provided that attention is given to the pos- 
sibility of ingress of moisture through the gauge leads, 
and that under these conditions, satisfactory readings 
can be taken from gauges immersed in water, or that 
have been in the open for several months (ref. 1). 
The insulation resistance of the gauge and wires to 
earth under these conditions will normally be at least 
100 megohms, which is the least acceptable in strain 
gauge work. If high stability to slow changes of 
strain is required it is better to replace the water by 
oil or to protect the gauges by rubber caps. 


Errors Due to Pressure 


Typical Bakelite bonded gauges have been used 
for the investigation of stress distribution in hydraulic 
accumulators under oil pressures of 6000 p.s.i., and it 
has been shown that provided allowance is made for 
a small false signal due to pressure on the gauge 
itself (1.5 p.s.i, tension in steel for 1.0 p.s.i. applied 
pressure), accurate readings can be obtained (see also 


ref. 3). 


Errors Due to Slip and Creep 


It is customary during structural tests on aircraft, 
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which are of several hours’ duration, to load strain 
gauges attached to calibration strips at the same rate 
as the test aircraft to show if slip or creep occurs. In 
a recent test this has shown a standard deviation 
about the mean of + 300 p.s.i. in dural, the mean 
being 2°/, below the control value. 

When extreme stability is required over long 
periods of time, it should be remembered that at nor- 
mal temperatures a cellulose nitrate gauge will creep 
from a strain of 0.25% by about 3 X 10-5 in a few 
hours, and by 5 X 10-5 in some months, the value 
being about one-third of this for Bakelite ones. These 
are greatly increased by temperature and gauge cur- 
rent, which should be as low as possible when high 
accuracy is required, and under these conditions 
ageing of the gauges under strain and heat is often 
beneficial. 


Errors Due to Frequency and Strain Hardening 

It is generally believed that the only upper limit 
on frequency is imposed by the requirement that the 
gauge length shall be a small fraction of the wave 
length of the disturbances being measured. If this 
is to be limited to 10°/, the allowable frequency for 
a 0.50" long gauge is 40,000 c.p.s. 

There is not a great deal of direct evidence on 
the effect of strain ageing, but observations during 
fatigue testing suggest an increase in sensitivity of 
1-3°%% due to 10 X 10° cycles of + 0.15% strain. 


General Comments on Strain Gauge Accuracy 

It can be concluded that, provided very caretul 
attention is paid to the factors mentioned in the pre- 
vious paragraphs, an error of not greater than 
5°%, would be expected in an average measurement 
of strain during aircraft testing, and that in favour- 
able circumstances less than 1°/, should occur. 


Instrumentation for Strain Gauging 

A great variety of instrumentation can be examined 
in detail in ref. 9, from which it can be found that 
equipment is available to record automatically slow 
changes of stress at up to 600 positions, and that there 
is adequate multi-channel apparatus for recording 
dynamic strain in the applications previously referred 
to. It is not proposed to discuss these in detail, but 
to indicate present trends of thought and the tech- 
niques that have been found most useful. The 
development of galvanometers with good sensitivity 
and reasonable frequency, and to a lesser extent the 
foil gauge with its high permissible current, has 
allowed the development of extremely simple strain 
recording equipment which, although lacking the 
robustness and versatility of the earlier electronic 
equipment, is now the first choice for field instru- 
mentation because of its reliability and freedom from 
the necessity for specialised knowledge in servicing. 

Equipment of the type mentioned above has been 
developed by the Admiralty Research Laboratories 
which, using a foil, or a modified conventional gauge 
dissipating 3 w., can be directly coupled to a gal- 
vanometer to record static stresses of 5 T per sq. in. in 
steel, within + 2°, and dynamic strains within 
+ 5°/,, up to 55 c.p.s. (ref. 10). It is claimed (ref. 8) 
















that using foil gauges a threefold increase in the above 
signals can be obtained up to 100 c.p.s. In the aur- 
craft industry the Hussenot recorder is favoured be- 
cause of its small size, versatility, and exceptional 


‘reliability. It will accommodate six galvanometers of 


80 c.p.s. natural frequency and 140 micro amps per 
cm. sensitivity, or four of 27 c.p.s. and 21 micro amps 
per cm. 

The first of these is comparable with the A.R.L. 
galvanometer while the high sensitivity of the second 
allows the use of conventional strain gauges, and as 
its frequency response is adequate for the determina- 
tion of dynamic loads, such as those in aircraft control 
movements, flutter or landing shocks, it is invaluable 
for flight testing, particularly as it requires the 
minimum of attention. 

The stresses to be measured on structures subject 
to fatigue are usually very much less than occur in the 
transient conditions mentioned above, and it is usually 
necessary to use an amplifier in conjunction with the 
galvanometer, as in the circuit shown in Fig. 8, which 
used with the above recorder, gives an overall 
sensitivity of 1 m.m./m.v., within 10%, from 
1-100 c/s, 

Above these frequencies and up to 1,000 c/s, 
Duddell galvanometers driven by power amplifiers 
are to be preferred to cathode ray oscilloscopes, owing 
to their smaller size and ease of photography. They 
are, however, bulky, a typical twelve channel equip- 
ment weighing 350 lb. 

At still higher frequencies, cathode ray oscilloscopes 
and drum cameras are used, but more recently the 
stresses in jet engine turbine blades have been re- 
corded on magnetic tape which can be played back 
through suitable equipment to give a complete har- 
monic analysis of the stress signal. This method 
records neatly the many millions of cycles necessary, 
but loses some of the accuracy of the conventional 
methods. 

When in the laboratory an accurate means of 
observing and measuring static stress, either alone or 
with dynamic superimposed, is required, the circuit 
shown in Fig. 9. is valuable. Here the output from 
a bridge is turned into a square wave by means of an 
interruptor and is fed into an audio frequency ampli- 
fier and an oscillograph. The bridge is then balanced 
in the unstrained condition giving a signal similar to 
A, static and dynamic stress then produces B, and by 
adjusting a graduated slide wire C and D can be 
obtained. The static stress and the range of the 
dynamic are then directly proportional to these two 
resistance changes, irrespective of sensitivity or 
linearity of measuring equipment, thus forming 
accurate and simple apparatus for the calibration 
and adjustment of fatigue testing machines and rigs. 


Miscellaneous Notes on Stress Gauge Techniques 

The choice of resistance value of a gauge is deter- 
mined by the measuring device; if current sensitive it 
is low, if voltage sensitive it is of 1,000 - 2,000 ohms. 

If slip rings have to be used the higher value is 
preferred. Provided they are of good mechanical 
design, bronze rings with three copper carbon brushes 
with pressures of 25 Ib./sq. in. will transmit satis- 


673 















ELECTRONIC STRAIN METER 






































CHOPPER 











FREQUENCY AMPLIFIER 











OSCILLOSCOPE Fig. 9. 


A 8 c ° 


factorily dynamic strain gauge signals up to about 
150 f/s rubbing speed. If static stresses are to be 
measured, it is better to mount the whole measuring 
bridge on the rotating part with none of the rings 
in series with these resistances, but serving only to 
carry the battery current and that to the balance 
indicator. 


Brittle Lacquers and Mechanical Extensometers 


In fatigue problems a rapid means of showing 
stress distribution and concentration on a complete 
structure is required. This can be achieved by spray- 
ing on a coat of brittle lacquer which cracks in a 
distinctive manner normal to the principal tensile 
strain at a known value. Magnaflux Stress Coat, 
which indicates stresses of 15,000- 45,000 p.s.i. in 
steel, has been available for some years, but has not 
been of much use in aircraft design until the present, 
when the increasing importance of fatigue has added 
to the value of this type of experimentation. As the 
solvents used in Stress Coat are toxic, and cannot be 
sprayed in the laboratory, a lacquer has been 
developed which is harmless, and has a maximum 
sensitivity of 39,000 p.s.i.; this is enough to indicate 
if the stresses attained at concentrations are sufficient 
to cause fatigue in high grade materials, but is not so 
sensitive that it becomes too susceptible to humidity 
and temperature changes. A number of experiments 
have now been carried out using this material without 
any control of ambient conditions, but with con- 
trolled sensitivity obtained by loading calibration bars 
at the same rate as the specimen, and has shown 
agreement with values measured by other means 
within 5%. 

In Fig. 10 is shown the stress concentration at the 
end of a blade attachment lug of a helicopter and the 
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fatigue crack resulting from vibrating the blade. The 
life estimated by means of this measurement was in 
excellent agreement with that found by test, and it is 
expected that with more experience the method may 
be used to supplant development fatigue tests. 

In order to confirm stresses obtained by the above 
means, it is usual to measure the critical values with 
a 0.125 in. gauge length extensometer. It is thought 
that both these methods indicate the elastic stress 
concentration factors and not fatigue strength reduc- 
tion factors, which may be considerably lower, but as 
the elastic values are fairly low in a good design it is 
possible to make due allowance even in the absence of 
direct test data. 


Model Techniques Using Plastics 


All the methods discussed up to the present have 
been used with finished parts, which are usually re- 
ceived for test late in the manufacture of an aircraft, 
and some attention has therefore been given to 
methods using plastic models for the improvement in 
detail design of parts which are later to be fatigue 
tested. A test of this nature is shown in Fig. 11, 
and was concerned with the improvement of the 
fatigue strength of lugs by inducing a compressive 
stress of 80,000 p.s.i. in the bore by means of a taper 
bush. This stress was controlled by attaching a 
strain gauge on the side of the steel lug being fatigue 
tested, and relating the signal so obtained to the 
pressure induced by the taper bush, by means of an 
enlarged Perspex model in which a pressure in the 
bore was induced by a split tube that was expanded 
by a rubber plug compressed in a testing machine. 
Brittle lacquer and extensometers were also used to 
determine the state of stress on the lug, so the relative 
effects of reduction of fretting due to the interference 

















and the reduction of fatigue strength due to tensile 
stress could be assessed. 


Several similar experiements using this method 
have been carried out with the object of determining 
surface stresses and concentration in various forms of 
construction and attachment, these, of course, being 
important in fatigue and have given encouraging 
results. 


Three-Dimensional Models 


There is, of course, a need for three-dimensional 
models and it is proposed to use facilities available 
for the manufacture of wax patterns to permit the 
casting of components in Araldite, which has been 
shown by preliminary investigation to have satisfac- 
tory elastic and creep properties. These will then be 
loaded, with loads much smaller than would be 
needed for their metal counterparts, and the stresses 
will be studied in the manner used for plane models, 


BRITTLE LACQUER 


If modifications are required the model can be readily 
machined or cast to a new pattern. 


This method is of most value under fatigue, but 
is of some use under static loads where parts requiring 
very difficult stress calculations are concerned. In 
this latter case it will always give results that are 
pessimistic, as elastic conditions are maintained and 
there is no redistribution of stress due to plastic 
deformation. 


Photoelastic methods have not been used in the 
problems connected with the aircraft mentioned in 
this Paper, as the brittle lacquer technique has been 
found an easier method of determining surface stresses 
which have been of chief interest in the matters 
considered. 


Final Comments 


The problems mentioned in this Paper are intended 
to indicate methods of approach and represent only a 
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Brittle lacquer stress diagram. 
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Skin crack at lug. 
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part of the day to day use of special techniques. 
However, it is hoped that they will show that accurate 
and reasonably simple procedures have been de- 
veloped that are capable of assisting in the solution of 
difficult design problems, and that this will encourage 
use of these methods in other fields. 
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Brittle lacquer measurement. 
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| order to fulfil the request for a Paper dealing with tion. Mr. T. B. Worth, in the Report of his recent 

this title, it was obviously necessary to use one of visit there, tells us that :- 

the tools of the industrial engineer in its preparation, “Industrial engineering is defined as that which 

namely, the analytical approach. In pursuance of “brings together men, materials, machines, methods 

this thought, the first essential is to define both the “and management to solve the problems met with 

production engineer and industrial engineering. “in the conversion, transformation and fabrication 
The membership regulations of the Institution of “of raw materials into the products of industry ”. 


Production Engineers state that :- By converting this into a personal definition, that 


“ A production engineer is one who is competent by is, “ The industrial engineer is one who brings to- 
“reason of education, training and experience in gether . . . etc., etc.”, a direct comparison immediately 
“technology and management to determine the becomes possible. Most reasonable people would 
“ factors involved in the manufacture of commodi- accept that, by and large, the two definitions relate 
“ties. and to direct the production processes to to the same animal. Let us, however, analyse them 
‘achieve the most efficient co-ordination of effort, further to see if the similarity persists. 
: with due consideration to quantity, quality, and The production engineer is required to be com- 
cost '. petent by reason of education, training and experi- 
The term “ Industrial Engineering ” is an American ence. The Americans rather take this point for 
one, so it is reasonable to go to America for a defini- granted. But what shall he be educated, trained and 
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experienced in? “Technology and management ” 
say the Production Engineers; “Men, materials, 
machines, methods and management” say the In- 
dustrial Engineers. Both stipulate as an essential the 
study of management, a word which has “man” as 
its initial and operative syllable: there is evidently 
complete agreement between the two definitions in 
this requirement. Now the study of “ materials, 
machines, and methods” is a technology; is it the 
technology to which the Institution of Prociuction 
Engineers refer?; is it the proper technology for a 
production engineer to study? 


To answer these questions, consideration must be 
given to what the technology is wanted for and the 
definitions tell us—‘“‘ to determine the factors involved 
in the manufacture of commodities ” or, alternatively, 
“to solve the problems met with in the conversion, 
transformation and fabrication of raw materials into 
products”. Two different ways of saying exactly the 
same thing! The Americans evidently think it is the 
right technology for the job—they say so in their 
definition. Do the British production engineers think 
the same? If the educational requirements of the 
Institution of Production Engineers, their subjects 
of study and the syllabuses thereof, are examined 
right back from their first introduction nearly thirty 
years ago, up to the present day, there can be only 
one answer. ‘The official educational policy of the 
Institution has always followed, and still is following, 
the theme of the study of materials, machines and 
methods. 


The Technology of Production 


Is it the proper technology for a production engin- 
eer to study? There are of course, other technologies, 
electrical technology, mechanical engineering tech- 
nology, chemical technology and so on, the fields of 
which are too well established to need elaboration 
here. But, as is so well known, these have developed 
largely by applying fundamental scientific principles 
to the problems of design and research; they have 
concerned themselves very little with the application 
of principles to manufacture. So many of those who 
received their technical training in these old estab- 
lished technologies in the days before any alternative 
was available, have since found during their indus- 
trial and managerial experience that their advanced 
studies were of little real use to them. They had to 
go back to the simple basic principles and build 
their own technology of production for themselves, 
each in his own individual way. It was to avoid 
this waste of time and effort during student days, 
a waste which neither the individual or the nation 
can afford, that the Institution of Production Engin- 
eers was brought into being in 1921. Its objective 
was to gather together all these individually created 
technologies and to weld them together into a form 
in which they could be taught to students, who could 
then be launched into manufacturing industry fitted 
immediately to advance still further the technology 
from the level of their formal studies. All the in- 
dividuals who contributed to this development were 
agreed that what they had found to be necessary in 
manufacturing industry was a study of materials, 


678 


machines and methods. 
judgment. 

One further point to be noticed in the comparison 
is that neither definition attempts to limit the terms 
“ commodities ” or “ products.” In other words, the 
definitions embrace industrial products or commodi- 
ties of all kinds. 

From the foregoing analysis, it would appear that 
the professions of the production engineer and the 
industrial engineer are, by definition, identical. 

The real topic that needs to be discussed under 
the terms of reference of the title is this: can the 
British production engineer learn anything from his 
American counterpart? Since we in this country are 
well aware of the great developments made across the 
Atlantic, we would agree that we can learn a great 
deal. The productivity team report on Industrial 
Engineering says, under the heading “ Education for 
industry ” on page 4:- 


We must accept this 


“The (American) educational system has always 
“been directed towards the needs of business and 
“industry; later we discuss the very close contacts 
“between the universities and industry in the field 
“of industrial engineering . . . we believe it is 
“worth emulating in Britain . . . more thought 
“should be given to identifying the educational 
“requirements of modern industry and then to 
“meeting them”, 


In support of this it is interesting to read the state- 
ment in the Cornell (New York) University brochure 
for 1956-7 on page 33 :- 

“The training of engineers for the field of 

“ production engineering or industrial engineering 

“has been an integral part of the Sibley School 

“of Mechanical Engineering for the past fifty 

“years. The increasing scientific developments 

“underlying the operation of works and plants in 

“many industries have put additional emphasis on 

“the need for a sound background in such areas 

“as materials, design, statistical procedures, 

“materials processing, gaging and _ inspection, 

“methods engineering, cost accounting and 

“ production engineering including product anaylsis, 

“ plant layout, engineering economy and production 

“control, all of which are required in the 

“ curriculum ”. 


This statement is typical of those found in the 
publications of many of the American Universities. 
It is particularly interesting to note that at Cornell 
they would appear to give priority to the term “ pro- 
duction engineering” over that of “industrial engin- 
eering ” or maybe they share the view that the terms 
are synonymous anyway. Notice particularly, too, 
that they hove been established in this work for fifty 
years, whereas our Institution started frorn nothing in 
this country thirty-five years ago. 


The list of subjects quoted from Cornell is also 
interesting, but to get real knowledge of what the 
various subject titles include, one must study detailed 
syllabuses. Obviously time and space does not per- 
mit the inclusion of even a selection of these in this 
Paper. It can be said, however, that a survey of the 
subject matter of the syllabuses of a wide range of 
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American Universities leads one to the view that 
practically the whole field, where it touches on metal 
working, is covered by syllabuses already existing in 
Britain under some authority or another: but not 
necessarily in the examination requirements of the 
Institution of Production Engineers. Broadly speak- 
ing, the technological subjects pertaining to metal- 
working, or rather certain aspects of metalworking, 
are covered in the Institution’s examination require- 
ments, but these requirements are decidedly thin on 
the managerial side as conceived in the U.S.A. How- 
ever, the managerial aspect is practically entirely 
covered for Britain in the “ Report of a Special Com- 
mittee appointed by the Minister of Education”, 
under the Chairmanship of Lt.-Col. L. Urwick, on 
“Education for Management”, published in 1947. 


“ Broadening the Base ” 


Let us look at the structure of the Associate Mem- 
bership examination of the Institution. It is divided 
into three parts, Part 1—Fundamental, Part II— 
Technological and Part I1I—Managerial. Consider 
each of these in turn to see if any improvement is 
possible or desirable. 

Before doing so, however, two points should be 
borne in mind; firstly that the definitions of both the 
production engineer and the industrial engineer are 
most careful not to limit their scope to engineering 
production and, secondly, that the official policy of 
the Institution is to “broaden the base”. The 
original conception of the founders of the Institution 
was that the basic principles and techniques of pro- 
duction engineering were not confined to the metal- 
working industry alone, but were applicable to manu- 
facturing industry of all kinds. Very naturally, the 
Institution expanded most in the largest of the 
country’s industries, that of engineering; consequently 
the idea has gradually become established that it was 
concerned solely with metalworking. Furthermore, 
a glance at the list of examination subjects rather 
confirms this. Hence it became necessary a few years 
ago for the Council of the Institution to reaffirm 
the intention of the founders by boldly setting on 
record its determination to “broaden the base ”. 

To return to consideration of the examination 
structure, “ Part I— Fundamental” is intended to 
test a candidate’s early education in those basic sub- 
jects which are considered to be fundamental to a 
proper study of the subjects of the two parts which 
follow. The subjects are as follows (all five are to be 
taken) :- 

1. Workshop Technology. 

2. Engineering Drawing. 

3. Practical Mathematics. 

4. Applied Mechanics. 

5. English. 

With the exception of the last named, all these are 
very much related to engineering and metalworking. 
It would appear that this particular base could well 
be broadened. The addition of the two subjects of 
physics and chemistry (which are the basis of a wide 
range of manufacture industry outside engineering), 
with some freedom of choice, would permit a broader 





approach to the second, technological, part of the 
examination. 

It is this Part II which alone out of the whole 
examination structure, introduces subjects of a nature 
specialised to one industry. Parts I and III are of 
universal application, but Part II is specialisation of 
a high order. It is here that the Institution must 
take action if it wishes to broaden its base. The 
problem, however, is not an easy one. To widen 
sufficiently to embrace all manufacturing industry 
would necessitate a list of subjects of fantastic length. 
There are already eleven subjects in the section. 
These are :- 


1. Materials and Machines (compulsory, and three 
to be chosen from). 

Jig and Tool Design. 

Machine Tools. 

Metrology. 

Metallurgy. 

Press and Sheet Metal Work. 

Plastic Technology and Presswork (Plastics). 
Welding Processes. 

9. Hot and Cold Forging. 

10. Foundry Processes. 

11. Applied Electricity. 


The prestige of the Institution demands that these 
subjects and their syllabuses be revised to incorporate 
the very considerable developments which have taken 
place, mostly in this country, since their first introduc- 
tion. These subjects are essentially the Institution’s 
own. There is, with some justification, considerable 
criticism of the quality of production engineering 
technology as now presented at some technical col- 
leges. This is not lessened by the subject titles used 
by the Institution, many of which have the flavour 
of a craft course as opposed to a professional one. 
Whatever else it may seek to do, the Institution must, 
in this technological section, as a first duty serve the 
metalworking industries. It is logical, however, that 
it should serve the whole field of metalworking, not 
merely that concerned with the final fabrication of 
the ultimate product; for example, it is equally 
important to cater for the steel maker and the rolling 
mill man, as for the press shop man. 
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A More Fundamental Approach 


Much of this criticism can be met by adopting a 
more fundamental approach, and by eliminating from 
syllabuses matter of a purely descriptive nature and 
that which can be acquired by shop experience only. 
The objective must be to substitute “Why” for 
“How”. The standard in every subject should be 
not lower than first degree level. 


Two examples will serve to illustrate the foregoing. 
The subjects of “ Press and Sheet Metal Work” and 
“Hot and Cold Forging” are both intimately con- 
cerned with the property of plasticity as possessed by 
metals; so are rolling, extrusion and similar pro- 
cesses. By adopting a metallurgical approach under 
some such title as “ Metal Plasticity” all these pro- 
cessess could be covered in one syllabus. Similariy, 
the subject “Plastics Technology and Presswork 
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(Plastics) ” is dealing with just a narrow corner of 
the vast field of synthetic materials. Here again, a 
Paper with some such title as “ Synthetic Materials ” 
and adopting the “materials, machines and methods” 
approach immediately broadens the base very, very 
considerably. Man-made fibres and synthetic rubber 
would appropriately find a place in such a syllabus. 
Obviously, this Paper would not be one popularly 
chosen by the metalworking production engineer, 
but it would cater for many other production 
engineers at present excluded from our Institution. 


Automation 

A new subject, not confined to metalworking but 
which is very close to the hearts of all production 
engineers, is thrusting itself upon us — automation. 
One does not need to be particularly brave to 
prophesy that this subject, too, will need to be found 
a place in the not-too-distant future. 

Successfully to deal with such subjects as 
“Synthetic Materials” and “ Automation”, as well 
as other topics in the production field outside metal- 
working, necessitates an approach via fundamentals. 
It has been suggested earlier that the optional subjects 
of physics and chemistry could, with advantage, be 
added to Part I of the examination. It may well be 
that we must make it possible for these two subjects to 
be carried still further, that is, to advanced levels, in 
Part II. They should not be compulsory for the 
metalworkers, but be available purely for the produc- 
tion engineers from those industries based upon these 
technologies. 

In concluding this survey of Part II, it is claimed 
that by adopting the more fundamental approach 
outlined in the foregoing and by presenting the 
subjects from the angle of “Why” instead of “How”, 
the range and tone of the whole of this part of 
the examination can be considerably increased and a 
valuable lead given to all those concerned with the 
education of the production engineer in Britain. 
Furthermore, it could well place him considerably in 
advance of his American counterpart. 

Many who have followed this Paper so far may be 
considering that the subject of industrial engineering 
as popularly conceived has not yet been referred to at 
all. It might be useful, therefore, to digress a little 
in order to examine this aspect. 

Some people envisage industrial engineering as 
being a synonymous term for work study and nothing 


more. Others consider it as a collection of high 
pressure management techniques existing in a 
vacuum, As envisaged in this Paper, industrial 


engineering certainly embraces all these things but 
very much more — the thoroughgoing industrial 
engineer is a thoroughgoing production engineer. In 
other words, he must not only be well grounded in 
modern management techniques, but must also be an 
expert in the technology of the industry in which he 
is to practice. One cannot conceive a greater horror 
than a person trained in management without a 
substantial background of technology of some kind or 
other. In fact, one cannot visualise how such a 
person could properly be trained at all! This, how- 
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ever, is not to say that the management side is not 
important ; on the contrary, it is vital. Furthermore, 
this managerial side is universal in its application, 
not only to manufacturing industry but to all human 
activities ; to the service industries, to marketing, 
transport and distribution, to local and national 
government administration, to the armed forces and 
so on. From the point of view of a broadly-based 
Institution, this is an ideal group of subjects. 

At the present time the Institution examination 
structure incorporates a Part III Managerial, wherein 
a candidate is required to offer two papers chosen 
from :- 


1. Introduction to Industrial Management—which 
is compulsory, together with one of the two 
following : 

2. Production Planning : 

3. Work Study. 

In the light of modern developments, what a 
meagre collection that is! Would any self-respecting 
industrial engineer be satisfied with so few strings to 
his bow ? What a lot we can learn from our 
American counterparts and how much British 
industry can gain from our so doing! 


Management Expertise 


In the years to come, it will no longer be sufficient 
for the production engineer merely to have had an 
introduction to industrial management; he needs 
to be an expert in management, and to include a 
wide range of management in his training. A few 
quotations from the Productivity Report “ Industrial 
Engineering” throws some light on the breadth of 
this field :- 

From page 7— ‘Human relations and personnel 
matters have become a very important field of 
study.” “Human incentives and human attitudes 
are a vital part of our subject.” 

On page 14— “Industrial engineering differs from 
engineering as generally understood because it is 
far more concerned with human and economic 
problems.” 

Page 16 — “ Operational research refers to the appli- 
cation of advanced statistical techniques to the 
analysis of the possible effects of changes made in 
a going concern, or of several variables on the 
working of a plant or other organisation without 
interrupting it.” 

And from page 18 — “The struggle for higher 
productivity has reached a pitch that demands 
specialists to study and modify designs for the sole 
purpose of cheapening production.” 

One could continue in this strain indefinitely, all 
leading to the end that there are many more subjects 
which could, with advantage, be included in 
Part III and from which candidates would be 
expected to choose a range, a fairly wide range, but 
not necessarily them all. The list suggested is :- 
Industrial Management (General) ; 

Work Study ; 

Operational Research and Statistical Method ; 

Industrial Psychology : 

Industrial Law : 
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6. Industrial Economics ; 

7. Financial Management ; 

8. Personnel Management ; 

9. Factory Management ; 
10. Product Development, Design and Distribution; 
11. Higher Business Control. 


Again, properly to appreciate all the topics dealt 
with under these titles necessitates the examination 
of detailed syllabuses. In the absence of this, may 
it suffice to say that they have been developed to a 
very high standard indeed on the other side of the 
Atlantic. Not only has the subject matter been 
developed but also the teaching techniques. We 
have a lot to learn in this field and can gain great 
profit individually and nationally by doing so. It is 
here that the British production engineer is lagging 
behind the American industrial engineer. The 
Institution needs to take .the matter in hand ; to do 
something to correct the position. It must supply 
the lead to the educationalists if it is to fulfil its 
mission in life. 

Before closing, a few words may be appropriate 
concerning the organisation necessary to provide 
students with the form of education herein advocated. 


Essential Experience 


Students of industrial engineering are students of 
industry. It is essential to the study of the subjects 
covered that students should have that intimate know- 
ledge and experience of industry that can only be 
acquired by belonging to it. The traditional pattern 
of university education in this country is based upon 
full-time residential courses taken immediately 
following full-time school education. The knowledge 
of industry possessed by such students can only be 
slight, even allowing for vacational periods being 
spent in industry. This type of training may be 
satisfactory for the design and research engineers. 
since it is possible to house drawing offices and 
research laboratories within the universities quite 
successfully. But it will not do for the production 
engineer or his namesake, the industrial engineer. 
Consider the analogy of the surgeon: he could not 
successfully be trained in the classroom and 
laboratory, but must of necessity “see practice” in a 
hospital. He must work on the job as part of his 


training. Failure to surmount this difficulty probably 
accounts for the present slowness of the universities 
to rise to the possibilities of production engineering 
education. One outcome is that some universities 
have taken part of the curriculum, the managerial 
component, and made a post-graduate course out of 
it, terminating in the award of a higher degree - 
which is quite a point! 

With technical colleges, however, their tradition of 
evening study and of part-time day release has forged 
a very strong link with industry. The technical 
training of their students proceeds hand in hand with 
their practical work. The weakness here is a matter 
of time available for studies. In order to cover, 
within a reasonable number of years, a course of 
training of the depth envisaged in this Paper, it is 
necessary to spend much more time in academic 
studies than one whole day plus one or two evenings 
each work. 


The answer to the problems, both of the universities 
and the technical colleges, lies in the “sandwich” 
scheme, under which one half of each year is spent 
in academic studies and the other half working as 
apprentices (not merely as observers) in industry. It 
is very gratifying indeed to see the readiness with 
which many industrial companies are co-operating in 
this scheme. Undoubtedly it has come to stay. 


Finally, many of the older school of production 
engineers probably feel that they have managed very 
well without all this sort of stuff, and are sceptical 
of the wisdom of it anyway. But in reviewing educa- 
tional matters it is necessary to bear in mind one 
inescapable fact— the need to provide now for a 
time a long way ahead. The educational meat 
served out today is absorbed by men, now young, who 
30 or 40 years hence will be carrying the heavy 
responsibilities of British industry. In these days 
when the speed of scientific development is almost 
frightening in its intensity, dare we say that our 
young men will not need all these tools of manage- 
ment if they are to cope with a future that many of 
us find difficult even to visualise ? Technical educa- 
tion must not only be up to date, it must set its sights 
many years into the future, into the years when the 
products, or the victims, of its present activity are in 
control of British industry. 











JOURNAL BINDERS 


Strongly-made binders for the Institution Journal, 
each holding 12 issues, may be obtained from Head 
Office, 10 Chesterfield Street, London, W.1, price 
10/6 each, including postage. 


THE “ ROTODIP ” PROCESS 


In the November, 1955, issue of the Journal, 
reference was made, in the Paper “ Industrial Metal 
Finishing Technique and Practice — Paints and 
Organic Coatings’, to the “ Rotodip” process. The 
Institution has been asked to make it clear that the 
word “Rotodip” is the Registered Trade Mark of 
Carrier Engineering Company, Ltd., and that the 
“Rotodip” mark is the subject of U.K. Letters 
Patents Nos. 584,432 and 644,169, in the name of 
Carrier Engineering Company, Ltd. 
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ASPECTS OF THE ECONOMICS OF 


THE APPLICATION OF 


SPECIALISED PRODUCTION MACHINES 


A THESIS by J. G. SMITH, A.M.L.Prod.E. 


oe Paper considers particularly the application 
of specialised production machines within the mass 
production engineering industries. In these industries 
alternative methods of manufacture often allow a 
choice between standard general purpose machines 
and specialised machines, and between different 
specialised machines. When these alternatives exist, 
the choice of method may be determined by previous 
experience and practice, or even by individual 
opinion only, or it may be decided by the results of 
detailed cost studies. 


In these circumstances cost studies are made in 
order that the most efficient method may be selected, 
and as they are concerned with relative efficiency, 
they lead to consideration of the wider problem of 
assessing industrial efficiency. Even in highly com- 
petitive industries, considerable differences in methods 
and equipment often exist between different firms 
making similar products, and production engineers and 
others aware of this sometimes try to relate the use of 
particular methods and machines to the efficiency of 
the firm employing them. 


Industrial Efficiency 


Although methods and machines are critical factors, 
the efficiency of a manufacturing unit cannot often 
be related in a simple or direct way to the methods 
and machines employed. Efficiency in this context 
measures the effectiveness of all the activities con- 
cerned with the aquisition of raw materials and other 
supplies, the conversion of these materials and supplies 
into the end product, and the sale and distribution 
of the end product. Obviously, the relative importance 
of the conversion function, particularly the rate of 
conversion, will vary with different industries accord- 
ing to the product, and with different firms in the 
same industry according to the circumstances pre- 
vailing. 

The ability of a manufacturing unit to earn net 
profit is usually regarded as evidence of general 
efficiency, particularly if satisfactory profits have been 
earned over a period of years. Net profit is not a 
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reliable indication of industrial efficiency, however, 
since it is affected by factors of supply and demand, 
and it does not provide direct evidence of efficient 
use of labour and equipment. Although many 
attempts have been made to find a basis for measuring 
industrial efficiency, it has not proved possible to 
establish absolute standards of efficiency for any 
industry. The principal reasons for the difficulty 
of measuring are :- 


1. the number and diversity of the factors, internal 
and external, which affect the efficiency of 
individual firms within an industry ; 

the difficulty of comparing like with like; 

the difficulty of establishing acceptable 
standards for the measurement of output. 


wn 


The efficiency of a manufacturing unit is the result 
of varying levels of efficiency in different spheres. 
In general, there must be efficient designing, pur- 
chasing, production, selling and distribution, and 
financial and general management. Some methods 
have been developed for measuring efficiency in these 
different activities but they are usually based on the 
previous experience of the firms applying them, and 
not on data derived from the industry concerned. 
Little has been done in the way of obtaining useful 
data, and the difficulties of doing this are increased 
by the fact that efficiency in these activities is con- 
ditioned by external factors, which may vary con- 
siderably in kind and influence between different 
firms in the same industry. 


A further difficulty exists in the fact that a valid 
assessment of the relative efficiency of different 
manufacturing units within an industry must be 
based on a comparison of like with like. The prob- 
lem of measuring efficiency would be simplified if it 
was possible to compare the manufacture of similar 
volumes of identical products, but it is rare to find 
firms making exactly comparable products ; usually 
there will be considerable differences in design, size, 
range and quality. Basic manufacturing methods will 
also be different according to the size of the unit and 
the volumes catered for. There may also be different 
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methods of marketing and distribution applying within 
the same industry. 

It might seem that efficiency could be assessed by 
measuring the cost per unit of output. When the 
products are directly comparable this becomes 
relatively simple, but generally variations in design, 
size, range and quality make it practically impossible 
to make valid comparisons on this basis. To do so 
it would be necessary to find a way of expressing each 
separate unit of output in terms of a standard unit 
of output. 

A possibility of assessing the relative efficiency of 
different manufacturing units in the same industry lies 
in the development and extension of the use of uni- 
form costing systems. Given the requisite co-opera- 
tion between manufacturers, the use of uniform 
costing systems will allow the publication of figures 
showing the cost for individual firms of different 
functions as a percentage of total costs and the re- 
lationship of the separate costs to each other. 
Although figures obtained in this way do not con- 
stitute an exact basis for measuring industrial 
efficiency, they can be a useful indication of relative 
efficiency. 

Since it is not possible to establish absolute 
standards of efficiency, the effectiveness of manufac- 
turing unit can only be assessed by reference to : 


(a) the previous practice and experience of the 
unit; 

(b) target standards set up within the unit based 
upon previous experience but reflecting im- 
provements anticipated from the application of 
new methods, or for other reasons; 

(c) the practice and experience of similar units 
within the same industry. 


From the foregoing, it is clear that the economic 
effect of a particular method or machine will be 
different for different firms in the same industry, 
even when the products and volumes are similar. It 
follows that for the individual firm the practice of 
competitors cannot be a decisive influence in deter- 
mining choice of methods and machines. In general, 
when alternatives exist choice of equipment can only 
be justified economically by reference to factors 
operative within the economy of the organisation 
concerned. 


Internal Factors Affecting Efficiency 


The most important of the internal factors affect- 
ing the efficiency of a manufacturing unit are those 
which have a direct influence on product design or on 
manufacturing operations. In the mass production 
engineering industries, the following factors also have 
a decisive influence on choice of methods and 
machines and on their operation : 


1. Engineering 


The related functions of design, production and 
plant engineering are of paramount importance. In 
particular, because the specific design of a part al- 
ways limits manufacturing possibilities, co-operation 
between design and production engineers is a vitally 
important factor. Minor changes in the design of a 


part will often simplify manufacture. Such 
changes may be merely a matter of altering 
dimensions in the interests of standardisation, or of 
modifying unnecessarily close tolerances to eliminate 
expensive operations. More extensive changes are 
sometimes necessary, however, if advantage is to be 
taken of new methods and processes. 

For instance, changes in the design of a part to 
provide location surfaces and holes are sometimes 
essential, particularly when specialised production 
machines are to be used, i.e., transfer machines. A 
simple location is a basic requirement when parts are 
to be made in quantity, and the cost of creating loc.- 
tion surfaces is usually more than offset by the simpli- 
fication and reduced cost of work holding equipment 
used for subsequent operations, by reduced handling 
times, and by a reduction in the scrap rate. 


2. Labour Relations and Control 

The degree to which effective use can be made of 
labour, and the attitude of labour towards the intro- 
duction of new and more productive equipment, are 
crucial factors. 

An organisation where it is accepted practice for an 
operator to work several machines, so that as far 
as possible all his time is used productively, has an 
immediate advantage over any competitor where the 
practice is for an operator to work only one machine, 
without regard to the cycle time of the machine. In 
some instances, however, a firm which does not use its 
labour very effectively may find it more profitable to 
employ specialised machines for certain operations, 
such as transfer machines, than a similar firm which 
uses labour more effectively. 

This is because although various savings may be 
obtained from the use of specialised machines, it is 
usually a saving in direct labour costs which provides 
economic justification. As a rule it becomes pro- 
gressively more difficult to show appreciable savings 
in direct labour costs in an organisation making 
effective use of labour. 


3. The Costing System 

The extent to which costing techniques are applied 
to provide a detailed analysis of expenditure varies 
with different industries. In the case of a highly com- 
petitive industry, such as the automotive industry, 
a detailed breakdown of all manufacturing costs is a 
necessity. 

This is dictated by the need for accurate product 
costs, and the necessity to control the cost of all 
individual operations. In such industries, where a 
choice of manufacturing methods usually exists, cost 
studies to determine the economic effect of different 
methods and machines can only be of value when re- 
liable figures for the relevant cost items are avail- 
able. Inadequate or inaccurate figures will destroy 
the value of such studies. In this context, effective 
costing techniques imply the existence of effective 
work measurement functions. 


4. Purchasing 


The purchasing function must be able to obtain the 
materials required to maintain scheduled production. 
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Although this function is affected by external factors, 
its effectiveness is conditioned by internal factors, 
since efficient buying requires close liaison with design 
and production departments. 

Some machines, particularly specialised production 
machines, will only operate efficiently on components 
with closely controlled physical characteristics. In 
the case of forgings, for instance, it may be essential 
for the material analysis, forging and heat treatment 
to be controlled so that a consistent product with 
specific machining properties and controlled machin- 
ing allowances is obtained. When it is proposed to 
install equipment depending for effective operation 
on specific physical characteristics in bought stock, 
it is essential to investigate the ability of the purchase 
function to obtain supplies before the equipment is 
purchased. Unless this is done a failure to obtain 
suitable stock may mean that expensive equipment 
never operates with maximum efficiency, or that 
additional machines are required. In either case any 
previous cost study will be invalidated. 


Factors Affecting Cost Studies 


Cost studies undertaken to determine the economic 
effect of replacing existing machines by other 
machines, or to compare the effect of alternative 
methods and machines considered for a new project, 
must provide figures which will allow management to 
assess the economic justification of any proposed 
expenditure. Management must be able to discrimi- 
nate between different claims for expenditure so that 
capital resources are allocated in the most profitable 
way. Since the financial return resulting from capital 
expenditure measures the economic profitability of 
the expenditure, the financial return, considered in 
relation to the time required for recovery of the out- 
lay, provides a basis for assessing economic justifica- 
tion. Cost studies of this description should therefore 
provide figures showing : 


(a) the Return on Investment ; 
(b) the Recovery Period. 


The Return on Investment 


This should be expressed as a percentage per 
annum. In calculating the return from an asset with 
an anticipated life exceeding that of the particular 
part for which it is considered, it must be assumed 
that similar conditions will apply during the life of 
the asset, i.e., that the asset will be used on a similar 
part under similar conditions, so that calculations are 
based on average conditions. The return on invest- 
ment can be calculated on a yearly basis but, gener- 
ally, since the amount of capital tied up during the 
life of an asset is progressively recovered through 
depreciation, it is reasonable to determine the aver- 
age return by a calculation which uses a figure equal 
to one half of the total capital outlay. This figure 
represents the average amount of capital tied up 
during the life of the asset, and by using it the aver- 
age return on investment is obtained. 

When it is proposed to replace existing machines 
by other machines, the return on investment shows 
the relationship between the total proposed capital 
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expenditure and the additional operating profit ex- 
pected to result from this expenditure. In the case 
of a study comparing different machines, it shows 
the relationship between the difference in the total 
capital expenditure required for one machine against 
another and the additional operating profit expected 
to result from the additional expenditure. In calcu- 
lating the return on investment, depreciation must be 
regarded as part of operating expense and be de- 
ducted from operating cost savings. 


The Recovery Period 


Where it is proposed to replace existing machines 
by other machines, the recovery period is the esti- 
mated time required for the complete recovery of the 
total outlay by savings in operating costs. In the 
case of a study comparing different machines, it is 
the estimated time required for the complete recovery 
of the total additional outlay required for one 
machine against another by savings in operating costs 
resulting from that additional expenditure. 


In calculating the recovery period where new 
equipment is to replace existing equipment, it is 
legitimate to deduct from the proposed capital outlay 
an amount equal to the estimated salvage value of the 
old equipment, or if it is to be used elsewhere, an 
amount equal to its assessed value. The total cost 
savings before deductions for depreciation and 
amortisation should be used when calculating the 
recovery period. Since the recovery period is the time 
required for recovery of capital outlay, it follows 
that a true profit will not be obtained in any instance 
unless the equipment continues in operation beyond 
this period. 

When calculating the required total outlay and 
the estimated cost savings in studies concerning 
specialised production machines, the following cost 
items must be considered : 


1. Machinery 


Some specialised production machines may be 
adapted for operations on many different components 
by the use of special purpose tooling. Others are 
specialised to the extent that they can only be used 
for a particular component and cannot be adapted 
for other use. For the purpose of calculating deprecia- 
tion charges, it is necessary to distinguish between 
capital expenditure incurred for equipment which 
can subsequently be adapted for other use, and capi- 
tal expenditure incurred for equipment which can 
only be used on one component. 


A machine which can be adapted for other pro- 
duction should be depreciated according to its esti- 
mated life, while special purpose equipment should 
be amortised according to the life of the component 
or model. To allow the calculation of depreciation 
charges the cost of a new machine, or a part of a 
machine, which can be adapted for other production 
should be set apart under the above classification. 
With this cost it is reasonable to include the cost of 
freight, insurance during transit, duty if applicable, 
and the estimated cost of installing the machine. 
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2. Special Tools 

All special purpose tools and other items designed 
for use on a specific part so that they cannot be 
adapted for other use should be regarded as Special 
Tools. Multiple spindle drilling heads, fixtures and 
some machines come within this category. Only 
machines that are completely special in all respects 
should be included. Most specialised production 
machines can be used on other similar parts, only 
certain elements of the machine being completely 
special. In such cases only the special purpose 
elements of the machine should be considered here. 
To allow the calculation of amortisation charges the 
cost of all special items should be set apart under the 
above classification. 


3. Associated Expense 


The installation of a special machine may entail 
expenditure for items such as the rearrangement of 
existing machines, the provision of hoists, etc. Such 
items should be charged against operating costs. 
When the expense is incurred for a particular part 
only, it should be amortised over the life of the part. 
When an asset is concerned which can subsequentiy 
be used for other work, it should be depreciated 
according to its estimated life. 


4. Direct Labour 

When alternative machines are being considered, 
the cost of the direct labour required to produce a 
given volume of parts must be assessed in each case. 
To obtain the total labour cost, the labour rates 
should be adjusted to include the cost of insurance, 
welfare, pensions and other similar charges. 


5. Indirect Labour 

The cost of indirect labour, such as supervision and 
inspection, should be considered where applicable. 
Often this cost can be neglected in studies comparing 
specialised machines with standard machines or other 
specialised machines, since it remains the same. 


6. Volume 


This is the number of units of production upon 
which the operating cost figures are based. For the 
calculations under consideration volume should be 
expressed as units per year. Volume is a critical 
factor and it often determines choice of equipment. 


7. Expense Tools 


The cost of cutting tools and similar consumption 
items should be regarded as part of operating costs 
and assessed separately for each method. In some 
studies comparing different machines, however, the 
cost of cutting tools can be neglected, since it will 
be the same in each case. For instance, if ‘way’ type 
drilling machines are being considered as an alter- 
native to standard machines, the tool consumption 
will be the same if the same cutting speeds and feeds 
are used. 

In other cases tool costs may be a determining 
factor, requiring careful assessment. To obtain a 
reliable figure for tool costs it is necessary to con- 





sider (a) pieces per grind, and, (b) grinds per tool. 
Previous experience will usually provide a basis for 
estimating tool costs, but in critical cases actual cut- 
ting tests may be necessary. It is assumed here that 
tool grinding costs are distributed as an overhead 
charge and that tool changing allowances are made 
when direct labour costs are assessed. 


8. Power 


It is not usually a simple matter to assess power 
consumption accurately. However, since power is not 
often a critical factor, a reasonable approximation is 
obtained by assuming that the rated power of each 
machine considered is consumed during the working 
cycle of the machine. 


9. Maintenance 

The cost of maintenance labour and maintenance 
material must be estimated for each machine con- 
sidered. Figures should be related to the required 
volume and they should be shown as a single item 
for each method. 


10. Miscellaneous 


Certain cost items which are not critical can be 
grouped and expressed as a single cost in each case. 
The cost of cutting fluids, lubricating oils and special 
protective equipment for operators are examples of 
such items. 


11. Floor Area Occupied 


In some cases there may be a considerable differ- 
ence between the floor areas required for machines 
and operators by different methods. The total area 
required should, therefore, be assessed in each case 
so that the difference can be included as a factor in 
any study. 

In some cases it will be necessary to consider other 
items, For instance, alternative methods may some- 
times involve a difference in direct material costs or 
in transport charges. In other. instances, the cost of 
defective parts produced by one method as compared 
with another may be appreciable. The cost of other 
utilities such as gas, air and heat treatment may also 


be involved. 
The Specialised Production Machine 


The saving in direct labour costs which can be 
made by using specialised production machines in 
the place of standard type machines, will depend 
largely upon the degree to which the time of machine 
operators is used productively. 

Consider three men employed to operate three 
standard machines drilling three similar holes in 
different planes of the same component, the cycle 
time of each machine being two minutes, the floor-to- 
floor time three minutes, and the group production 
rate 20 pieces per hour, so that the direct labour 
cost of the operations is nine minutes per piece. If 
the same operations are combined on a _ special 
machine, operated by one man to produce at the 
same rate, the direct labour cost would be reduced 
to three minutes per piece, giving a saving of six 
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minutes. This saving is possiblé because the men 
operating the standard machines use only one-third 
of their time productively. Each man has two 
minutes’ idle time for each machine cycle, and uses 
only one minute, which includes a tool changing 
allowance, productively 

If the three standard machines were operated by 
one man producing at the same rate, so that all of 
his time was used productively, the direct labour cost 
would be three minutes per piece. . If these machines 
were replaced by a special machine, there would be 
no saving in direct labour unless the idle time of 
the operator could be used. If the idle time of the 
operator could be used, the maximum saving possible 
would be two minutes per piece. 

Total volume relative to the difference in the 
capital costs of standard and specialised machines 
becomes the deciding factor, i.e., it may be easier to 
justify a special machine if a small saving in direct 
labour can be made on a high volume part, than if a 
large saving can be made on a low volume part. 
Also, where labour is used effectively the introduction 
of a special machine may result in a saving of direct 
labour other than that obtained directly from the 
operations concerned, since it may allow a more 
effective deployment of labour along an entire pro- 
duction line, with the elimination of idle time from 
other operations. 

The following is an example of a cost study under- 
taken to determine the effect of replacing two existing 
standard machines by one specialised machine. 


Existing Method 

The first operations on a casting requiring 12 
machining operations consist of two milling opera- 
tions and two drilling operations. These operations 
are performed on four standard machines operated by 
one man to give a production rate of 10 pieces per 
hour, all his time being used productively. The daily 


requirement is 200 pieces, necessitating double shift 
working. 


Proposed Method 

It is proposed to replace the two milling machines 
by a rotary table type production milling machine 
which will perform both operations continuously. This 
machine would require the constant attention of one 
man but would produce at the rate of 24 pieces per 
hour, so that the direct labour cost of the operations 
would be 2.5: minutes, compared with 4.0 
1ainutes by the existing method. This machine would 
produce the requiyed quantity in one shift, and this 
speeding up of controiling operations would allow 
redeploymeat of labour which would eliminate 2.8 
minutes of idle time from other operations, so that 
a total saving of 4.3 minutes of direct labour per 
piece would be obtained. 


Study. 

In these studies az: aggregate direct labour rate of 
6.5/- per hour is used for day shift work and 7.5/- 
per hour is used for night shift work. The cost of 
power is based on a rate of Id. per H.P. per hour. 
Cost items which are the same for each method, or 
where the difference is negligible, are neglected. An 
investment allowance of one-fifth (equivalent to 9°/ 
of outlay) is deducted from the capital outlay before 
calculating the return on investment and the recovery 
period.* This gives the following results :- 

Annual Volume = 48,000 
Capital cost of proposed method : 


Machinery = £5,100 (British) 
Special Tools = £1,000 
Total = £6,100 





* Since this Thesis was written, the investment allowance 
has been cancelled. The effect of this is to reduce the 
return on investment and extend the recovery period. 























Annual Operating Costs 
Item Increase Decrease 
Existing Method | Proposed Method 
£ £ £ £ 
Direct Labour 5,040 3,786 1,254 
Power 1,025 957 68 
Miscellaneous 175 151 24 
Depreciation 458 425 33 
Special Tools 
Amortisation 60 250 190 

Tora. £6,758 £5,569 £1,189 














Saving in operating costs before depreciation and 
amortisation is £1,346 and allowance for released 
machines is £3,000 so that : 


Recovery Period 


Return on Investment = 


y Boss a 
= ——_.____—. = 21.6 months 
1,346 
1,189 X 100 
oem R. a. G2e/ 
2,775 
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Note — Machinery is depreciated over 12 years. 
Existing special tools are amortised over six 
years, and proposed special tools over four 
years, which would be the remaining life of 
the component after introduction of the new 
equipment. 

There will be a saving in floor area of 
approximately 100 sq. feet if the new machine 
is installed. 

Expense tools are considered to be the 
same for either method. 


In this case the return on the capital outlay and 
the recovery period are good and the project is sound. 
The results are due to the savings in direct labour 
and the allowance for the released machines. Without 
the allowance the recovery period would be 
48 months, that is just equal to the remaining life 
of the part, but this would not in this case invalidate 
the project because : 


1. the additional outlay on special tools is easily 
recovered within the life of the part ; 

the return on investment figure is an average 
figure based on the estimated life of the asset 
and the assumption that similar conditions will 
apply during that life, ie., that the operating 
conditions are average conditions, the machine 
would be used for similar operations through- 
out its life and it could be expected to show 
a similar advantage over standard machines. 


In the above example the expense tools could be 
regarded as equal for either method, but in some cases 
considerable savings in direct labour may be exceeded 
by increased tool costs, so that the project is not 
sound. This can be due to the inherent nature of 
the machine and process, or to the need to purchase 
special cutting tools from an overseas source, i.e., the 


US.A. 
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The Transfer Machine 


The ‘in-line’ transfer machine is a development 
from the familiar way-type machine, whereby the 
work is automatically moved in a straight line through 
a series of working stations at which machining 
operat‘ons are performed by way-type work heads. 
In operation, a line of components moves progressively 
through the working stations on a track along the 
entire length of the machine. The entire line moves 
forward one station, stops while all the operations are 
performed simultaneously, and then indexes on again. 
The cycle time is that required for the longest 
individual operation, so that each index will produce 
a finished component. Handling time between opera- 
tions is eliminated, loading and unloading being 
carried out during the working cycle, an operator 
being usually required at each end of the machine. 

Transfer machines sometimes perform all the 
machining operations necessary to complete a com- 
ponent, but they are more frequently used in con- 
junction with conventional machines. Often initial 
machining operations are necessary to provide loca- 
tion surfaces on components before transfer machines 
can be used. According to its design a component 





may slide through the machine on its location surface, 
or it may be located in a fixture mounted on a platen 
which moves progressively through the machine. The 
direct labour cost for the operation of a platen type 
machine is likely to be higher than it is where com- 
ponents slide through the machine on their own 
location or other surface. 


At present, the capital cost of a transfer machine is 
invariably higher than the capital cost of conventional 
machines capable of performing the same operations 
and with the same capacity. Normally, any com- 
ponent required in quantities large enough to warrant 
consideration of transfer machines would otherwise 
be made on standard machines fitted with special 
tooling, and on way-type or other similar specialised 
machines. Transfer machines are mainly constructed 
from standard machine units such as centre beds, bed 
extensions, columns and work heads. The cost of 
these and of the special tooling used with the work 
heads is approximately the same as for the equivalent 
conventional equipment. The cost of special work 
heads for milling and other operations are usually 
balanced against the cost of normal equipment for 
the same operations. The increase in cost is largely 
due to the cost of the transfer equipment and the 
cost of additional centre beds, fixtures and 
other equipment required for the additional 
working stations necéssary on a transfer machine, 
because the number of work heads_ which 
can operate at a station is limited. The pro- 
portional increase in cost is not constant but varies 
with the application ; generally the cost of a transfer 
machine is between 20-40% higher than the cost 
of conventional equipment for the same operations. 


A saving in direct labour cost is usually the biggest 
single saving to be obtained from the use of transfer 
machines, and it is largely this saving which must pay 
for the increased capital cost if the use of these 
machines is to be justified economically. Because all 
operations are performed simultaneously, and loading 
and unloading are carried out within the cycle of 
time, transfer machines can be highly productive. 
If they can be operated at full capacity, the saving in 
direct labour alone will easily justify the increased 
capital cost. In this country, however, the required 
volume of components suitable for manufacture on 
transfer machines is not always high enough at the 
present time to allow the machines to operate at full 
capacity. In many cases volumes are marginal, so that 
the return on the additional capital expenditure is 
small. This is particularly the case where it is 
customary to use all a machine operator’s time pro- 
ductively, since the saving in direct labour costs is 
smaller. 


The following study compares alternative methods 
of manufacture for a large transmission housing, one 
method using conventional machines, the other 
method using transfer machines in conjunction with 
conventional machines : 


Conventional Method 


This uses 17 machines, consisting of three special 
heavy duty milling machines and 14 way-type boring, 
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drilling, reaming and tapping machines, two milling 
machines and two way-type machines being common 
to either method. The daily requirement is 200 and 
the estimated production rate, controlled by the 
milling operations, 12.5 per hour necessitating double 
shift working. At this production rate seven men 
are required for each shift, all their time being used 
productively. The direct labour cost is therefore 
33.6 minutes per part. 


Transfer Method 

This uses three transfer machines with four con- 
ventional machines, two milling machines and one 
way-type machine performing initial operations ; one 
way-type machine performs certain boring operations 


between transfer operations. The transfer machines 
have a total of 24 working stations. Separate transfer 
machines are considered because the volume does 
not warrant the extra cost of turn-over stations on a 
single machine, and because they allow a more 
effective deployment of labour at a production rate 
of 12.5 per hour. The volume would not justify 
duplicating expensive milling machines to increase 
the production rate. This method requires four men 
for each shift, al their time being used productively. 
The direct labour cost is therefore 19.2 minutes per 
part. 


Study 
Annual Volume = 48,000 















































Capital Cost of Capital Cost of Difference in Cost 
Item Conventional Transfer 
Method Method Increase Decrease 
£ £ £ £ 
Machinery 125,160 150,960 25,800 
Special Tools 63,120 71,520 8,400 
Tora. £188,280 £222,480 £34,200 
Item Annual Operating Costs Increase Decrease 
£ £ £ £ 
Direct Labour 9,408 5,376 4,032 
Power 2,200 2,800 600 
Maintenance 6,355 5,360 955 
Miscellaneous 438 283 155 
Scrap 183 137 46 
Depreciation 10,430 12,580 2.150 
Special Tools 
Amortisation 10,520 11,920 1,400 
Tora. £39,534 £38,456 £1,078 














Saving in operating costs before depreciation and 
amortisation is £4,628 so that : 


31,122 K 12 
Recovery Period = —_—__—__—- = 80.4 months 
4,628 
1,078 X 100 
Return on Investment = ———————— = 7% 
15,561 


Note — Machinery is depreciated over 12 years and 
special tools are amortised over six years. 
British equipment is considered in each case. 
Platens are not used. 

There will be a saving in floor area of 
approximately 150 square feet if the transfer 
line is installed. 

Expense tools are considered to be the 
same for either method. 

The return on the additional capital required for 
the transfer machines is not good, although most of 
the additional outlay will be recovered within the 
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life of the part considered. Volume is the most 
critical factor; a 25°/% increase or decrease in volume 
would give the following figures : 
(a) Return on Investment ... 14°% 
Recovery Period ... 64.8 months 
(b) Return on Investment Nil 
Recovery Period ... 108 months 


In this case it is probable that only relatively minor 
changes will be made in the design of the housing at 
the end of its estimated life, and that a basically 
similar part will be required during the life of the 
machine, allowing continued use of some proportion 
of the special tooling. In view of this, and since 
the part is large and heavy and there is some return 
on the investment, the following factors in favour 
of the transfer method warrant serious consideration : 

1. less labour is required ; 

2. transfer machines can be expected to operate at 

a higher rate of efficiency since they are less 

directly controlled by labour ; 
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3. quality should be improved, because transfer 
machines will produce more consistently and 
there is reduced possibility of damage during 
handling ; 

+. increased safety in operation ; 

5. there will be greater saving if labour costs 
continue to rise ; 

6. there will be greater saving if increased volumes 
are required. 

In this as in other similar cases, the acceptable 
return on investment and recovery period must be 
finally decided by management according to the 
general level of efficiency of the organisation, the 
availability of capital and the level of industrial 
activity prevailing. Management must consider all 
proposed expenditure in relation to the available 
capital and an estimate of future operating conditions. 


Conclusions 


At the present time, technical developments and 
social and economic factors are making the use of 
specialised production machines more frequent and 
extending the field of application. In these circum- 
stances, the use of particular machines for specific 
operations is sometimes regarded as a measure of 


efficiency, without regard to other factors, i.e., the 
application of transfer machines within the auto- 
motive industry. Although the general trend towards 
the increased use of specialised machines exists, 
specific applications cannot be justified without 
reference to the factors applying within the economy 
of the individual organisation. 

As a rule, volume, the cost of labour and the degree 
to which labour is used effectively are the critical 
factors. At present, with an expanding world 
economy coupled with upward trends in material 
living standards, volumes are generally increasing and 
labour costs are rising. These trends are mainly 
responsible for the development of transfer machines 
and other automatic processing equipment. It is 
probable that they will continue and that specialised 
machines, often linked by automatic handling devices, 
will replace conventional machines to an increasing 
extent. In some cases, therefore, when cost studies 
now show a small return on the additional capital 
required for a specialised machine which, apart from 
the special tool content, can be used subsequently 
for other production, it wil be sound management 
to install that machine on the assumption that a 
greater return will be obtained later. 





THE ANALYSIS OF MANAGEMENT— 
PLANNING AND CONTROL 


A THESIS by R. S. BUMSTEAD, A.M.I.Prod.E., A.M.ILI.A. 


Section 1 
INTRODUCTION 

The object of this Paper is to consider the activity 
of Planning and Control, in the broadest sense, to 
establish the aim of Planning and Control, and the 
detailed application of all the separate activities 
involved. 

Planning, in respect of any activity, is the function 
of “ thinking ahead ” or forecasting, whereas Control 
is to “follow through”, and see that the forecast, 
which in itself is only a probability, becomes a 
certainty. 


PLANNING 
In many circles Planning is regarded as being solely 
concerned with the ordering of materials, or the 
control of stores, and so the term Materials Control 
is regarded as being the complete scope of the 





activity. In other spheres, Planning is regarded as 
being confined to the detailing of operations, and 
the issuing of works orders, and the term Process 
Planning is considered to cover the activity. In both 
cases confusion is likely to result, when the need for 
detailed planning of other activities arises, and many 
people will find themselves overlapping with other 
departments, simply because of the restricted and 
narrow approach to the activity of Planning and the 
complete lack of co-ordination. When such crises 
arise, it is normally “the other fellow” who has 
failed to plan. 

It is important, therefore, to get this activity of 
Planning into its true perspective, before we can 
consider the details of its application. 


ANALYSIS OF THE PLANNING FUNCTION 
Planning is divided into three sections and, 
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although the actual responsibilities may overlap, there 
are three aspects of :- 

Policy Planning ; 

Management Planning ; 

Production Planning. 


Policy Planning is the activity which is normally 
carried out by the Board of Directors, and is con- 
cerned with the detailed planning of policy. For 
example, the Board decides, as a result of advice 
from specialists concerned with market research, that 
there exists a potential market for some particular 
product, and issues a policy instruction that the firm 
will embark on the appropriate production to mect 
demand. 

Again, accepting advice from the financial specialists 
of the firm, the Board will decide, as a matter of 
policy, that a certain capital investment can be made 
in respect of such production. 


Management Planning then becomes concerned, 
because this next stage is the function of planning the 
resources of production which will be required to 
meet the desires of the Board. These resources are 
six in number :- 

space 
buildings 
materials 
machinery 
services 
men 


It may well be that the policy promulgated by the 
Board brings into being the need for a new factory, 
and it is easier to see the Planning that will be 
necessary if such a case is studied. 

Firstly, there will be the decision concerning the 
factory location, and there are many factors that 
have to be considered in respect of this. The ideal 
location for a factory is at a point which is nearest 
to:- 

(a) the source of supply of raw materials ; and 

(b) the market to be supplied with the finished 
product ; 

but it is also important to locate the factory in an 

area where suitable labour is available, and a balance 

between these three factors has to be found. 

Secondly, the type of building has to be considered 
and such consideration must include the factors of :- 

heating 

lighting 

ventilation 

accessibility by road and rail 
possible future expansion 


The next consideration will be the provision of 
machinery required to perform the task, together 
with all the transport (internal and external), crane- 
age, mechanical handling equipment, and other 
ancillary equipment. Full consideration will have to 
be given at this stage to the policy of maintenance 
and replacement. 

The importance of locating the factory in an area 
where suitable labour is available has already been 
mentioned, but in these days of full employment this 
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factor becomes involved, and consideration of the 
policy for training suitable labour will have to receive 
attention. All the factors of trade union relationships, 
welfare schemes, canteen, safety and working 
conditions will have to be considered at this stage. 

The source of supply of raw materials in relation- 
ship to factory location is not so important in these 
days of reasonably organised transport, but the 
planning of the provision of materials, selection of 
sub-contractors, deciding which components shall be 
made, and which “bought out”, is an important 
activity. 

The planning of services is not confined to the 
supply of gas, electricity and water, but also includes 
those services to the operatives which, if forgotten, can 
be the cause of dissatisfaction and low productivity. 
I refer, for example, to such services as the transport 
to and from the factory. 


These, then, are a few of the aspects of Manage- 
ment Planning, and as I have stated before some of 
these responsibilities will overlap with the responsi- 
bilities which I shall later define as being within the 
scope of Production Planning. 


The Six Activities of Production Planning 

Production Planning is concerned with the effective 
utilisation of the resources of production, outlined 
above. There are two distinct aspects of Production 
Planning, namely :- 


Production Planning Stage 1, which is sometimes 
called pre-planning, and covers the activities con- 
cerned with investigation and analysis. 


Production Planning Stage 2, being the activities 
concerned with the synthesis of codification of infor- 
mation. 

Within the scope of the first stage of Production 
Planning are three activities :- 


PRODUCTION PLANNING 


Stage 1 





DESIGN 
ANALYSIS 
MEASUREMENT 





Fig. 1. 














Design is the activity concerned with the specification 
and form of the product. 


Analysis is concerned with all the phases of investiga- 
tion, collating of information, and the analysis of such 
information. 


Measurement is the activity of estimating and 
measuring the time required to complete the task, and 
with the building up of such standard data as may he 
required. 

The second stage of Production Planning, being 
those activities concerned with the synthesis or 
codification of information, can also be divided into 
three sections :- 



























































PRODUCTION CONTROL 
PLANNING 
Stage 1 Stage 2 
DESIGN ALLOCATION DISPATCHING 
™~ & ANALYSIS ROUTING PROGRESSING 
MEASUREMENT | SCHEDULING ASSESSING 
PRODUCTION PLANNING Section 2 
Stage 1 Stage 2 PRODUCTION PLANNING STAGE 1 
DESIGN ALLOCATION Now we can consider in some detail the three 
Fig. 2. activities of Design—Analysis—and Measurement, 
ANALYSIS ROUTING which combine to make the first stage of Production 
MEASUREMENT | SCHEDULING — and are concerned with investigation and 


Allocation is concerned with the marshalling of all 
the resources of production which will be required to 
perform the task. 


Routing is the function of specifying the sequence 
of operations. 


Scheduling is the function of specifying the timing 
of the operations, or the time required to perform the 
operations. 


The Three Activities of Production Control 


To complete the picture of Production Planning 
and Control it is now necessary to consider the 
activities of Production Control. These again divide 
into three sections, as in Fig. 3, above. 


Dispatching is the function of setting the Production 
operations in motion, by the issue of works orders and 
instructions in a correct time sequence. 


Progressing is the function of ensuring the smooth 
operation of the Plan, and the reporting of any 
possible variation from the Plan. 


Assessing is the function of fixing targets for achieve- 
ment, analysing the performance against the targets, 
and maintaining such records as may be required by 
Management to control costs. 


CONCLUSION OF SECTION 1 


It will now be obvious that Production Planning 
and Control is a vital management activity, and must 
be as carefully planned as production itself. The 
activities mentioned are not always vested individually 
in any specific section, but each must be carried out 
efficiently if the factory programme is to be met. It 
is particularly important that each function is clearly 
defined, and inter-related with the nature and 
responsibilities of the actual production supervision. 


The Development of Design 


The Design activity is primarily concerned with the 
specification and form of the product, and in this 
sphere will be in very close touch with market re- 
search. As a result of studying trends of fashion, 
public demand, and the constantly changing pattern 
of life, the designer will give very careful thought to 
the potentialities of the existing product. 

Consequently in this sphere of design the activity 
will be concerned with the development of new ideas, 
the manufacture of prototypes, the testing and trial 
of new designs, and the compilation of statistics which 
will enable the design to be finalised. 

It is most important that at every stage of the 
development of new designs of products the Produc- 
tion Department, who will ultimately be concerned 
and responsible for the physical production, should 
be consulted in order that their practical experience 
of manufacture can be utilised to assist with technical 
problems. It is a complete waste of time and moncy 
if the Design Department finalises a product which 
will create difficulties in manufacture, and such 
potential difficulties should be eliminated at the draw- 
ing board stage, NOT on the shop floor, after pro- 
duction has commenced. 

In line with the design of new products goes the 
design of jigs, tools and fixtures. This is also an 
important responsibility within the design activity. 
The future profit and loss account can be well de- 
cided at the design stage by the efficient, or otherwise 
inefficient, design of jigs, tools and fixtures. 


The Analysis of Design 


Analysis covers two distinct aspects :- 


(a) analysis of the actual work to be done, and; 
(b) analysis of the methods and processes to be used. 


The first aspect is concerned with analysing the 
actual work load which the factory will be called 
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upon to produce, in terms of both qualtity and 

quantity. To do this means collating many different 

types of information, analysing the information, and 
co-relating the appropriate items. 

There will be available drawings and specifications 
from the Design Department. These will give the 
type of the product and the required quality, to- 
gether with all technical information relating to 
materials, tolerances, and performance. 

From previous experience, or records, the capacity 
of the various sections of the factory to produce will 
be known —the available labour force, in terms of 
man hours and trade skills, the number and types of 
machine tools, the availability of mechanical handling 
equipment, and its carrying capacity. This informa- 
tion will give the analysis of capacity. 

The type of records which should be available and 
from which the analysis of the Workshop capacity 
can be made are as follows :- 

(a) Geographical Building Inventory. This will 
give in clear pictorial form the following 
information : 

(i) the actual floor area available; 

(ii) the location of columns, stanchions, and 

other permanent fixtures; 

(iii) the clearances of ceilings, doorways, 

trusses, beams, etc. ; 

(iv) the Service facilities available, such as 

power, air points, etc. 

Geographical Inventory of Machines, which 

will give the location of each type of machine, 

or piece of plant. A Colour Code should be 
used for different types of machines, and each 

type of machine should be illustrated on a 

plan in situ, in a different colour. This allows 

easy identification of the types of machines, 
and their location. 

(c) Geographical Inventory of Haulage Facilities, 
which should indicate the location of any 
mechanical handling device, such as conveyors, 
cranes, trucks, etc., and should be shown in 
a Colour Code, as the machinery. 

(d) Trade Skill Availability, which is most easily 
kept in Chart form as illustrated at Appendix 
Al and A2. Such charts should be maintained 
for every production centre, and not only will 
they indicate the Trade ‘Skill availability, but 
they can also be used to build up a Training 
Programme for the future development of the 
Labour Force. 


& 


The Place of Activity Analysis and the Development 
of Method 
In the second part of the activity of analysis it is 
necessary to deal with the methods and processes to be 
used, and in this sphere the technique of activity 


analysis is used, to analyse the methods to be used 
and so develop the most efficient but economical 
method. This technique is sometimes called Method 
Study, but in so far as all activities which influence 
production in any way are involved this Paper wiil 
use the terminology — Activity Analysis. 

The principle behind the techniques is to make an 
analytical approach to the study of activities, and by 
a careful and ordered analysis arrive at the best 
method or procedure for performing any activity. 

Therefore, it is important to follow certain steps 
in sequence; these steps are :- 


(a) The SELECTION of the activity to be 
analysed. At first sight this may appear to be 
an obvious approach, but it is important to 
define the aim of the study, and the “bound- 
aries” within which the study will be confined. 
For example, if a study is to be made into the 
flow of a product from Point A to Point B it is so 
easy to become involved in the consideration of 
the types of transport to be used, the handling 
equipment at the various points, and many 
other related factors, so that the original study 
which was planned to cover one aspect only 
becomes confused, and perhaps lost in the 
complexity of other factors. 


S 


The RECORDING of all the relevant factors 
relating to the project to be studied. This step 
is performed by the use of certain “tools”, 
generally in the form of Charts. The types of 
Charts most generally used are :- 


(i) FLOW DIAGRAMS, which are used to 
depict the path of movement of a pro- 
duct or a person in relation to associated 
buildings and plants. An illustration is 
given at Appendix B showing the flow 
of a Battery from the Awaiting Charge 
Store, through the Charging Plant, to 
the Charged Battery Store. This type of 
diagram can be used to indicate the path 
of movement of an operative, and by 
the use of Colour and/or broken lines 
can depict when the operative is moving 
unloaded or loaded, as shown in Fig. 4. 


(ii) PROCESS CHART — PRODUCT 
ANALYSIS, which is a Chart showing 
diagrammatically the sequence of 
separable steps through which the pro- 
duct passes from one stage of completion 
to another. There are four elements of 
production—namely operations, move- 
ments, inspections and storages, and in 
order to depict each of these elements 
diagrammatically a form of “ shorthand ” 





Fig. 4. 








— — — — OPERATIVE MOVING UNLOADED 
—~-—-—-— OPERATIVE MOVING PARTIALLY LOADED 
OPERATIVE MOVING FULLY LOADED 
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(iii) 


(iv) 


(Vv 


~— 


has been evolved. This “shorthand 
takes the form of symbols, and at the 
present time there are several forms of 
symbols in use in this country. Whilst 
it is not important which form of sym- 
bols are used, so long as everyone in an 
establishment understands the meaning, 
it has been considered desirable to have 
a suggested standard, for industry, and 
the British Standards Institution are 
hoping to issue such a standard set in the 
near future. 


The really important feature is that the 
symbols should show in a pictorial form, 
the elements of production, and thus 
allow a speedy examination of the 


operations, movements, storages and 
inspections. 
PROCESS CHART—MAN ANALY- 


SIS, which is a chart showing diagram- 
matically the separable steps taken by a 
person, in the performance of a specified 
task, which involves moving from place 
to place. This chart again uses symbols 
to depict the elements involved, and 
again the same four elements are 
covered—-namely operations, movements, 
inspections and storages. 


OPERATION CHARTS, which show 
diagrammatically, on a relative time 
basis, the separable movements per- 
formed by the various body members of 
a person, carrying out a specified task, 
at a given work station. Again symbols 
are used to depict the elements involved, 
but the fundamental difference of this 
chart to the ones previously specified is 
that this chart shows the separable steps 
on a “relative time basis ”. 


MULTIPLE ACTIVITY CHARTS, 
which are used to illustrate diagram- 
matically the time relationships between 
the separable steps performed by two or 
more persons, or machines, when carry- 
ing out a specified task. There are 
several types of multiple activity charts, 
each designed to cover different situa- 
tions. For example, a Man/Machine 
Operation Chart is used to depict, on a 
relative time basis, the relationships be- 
tween the body members movements of 
an operative and a machine cycle. A 
Man/Machine Time Chart is similar, 
except that it includes a Quantitative 
Time Scale. A Man/Machine Pro- 
cess Time Chart shows on a quantitative 
time scale the separable steps taken by a 
machine operator in relation to a 
machine cycle, and finally a Multi-Man 
Chart shows on a quantitative time 
scale the. relationship between the 
separable steps taken by two or more 





persons in the performance of a Group 
task. 


ACTIVITY RATIO STUDIES is the 
term used to cover the application of 
sampling techniques to the analysis of 
activities, which would otherwise take 
an excessive amount of time. 


(c) The ANALYSIS of the information recorded. 
At this stage it is important to question each 
single activity which has been recorded, and a 
questioning sequence is used. The sequence is 
varied to cover different situations, but in 
general principle the questions to be applied 
will be of the following character :- 

(i) Is the operation really necessary? 

(ii) Can it be eliminated? 

(iii) Can it be combined with other opera- 
tions or movements? 

Can the operation be performed in a 

different place, and thus save movement ? 

Is the operative concerned the right per- 

son to perform the task? 


The DEVELOPMENT of a better method will 
follow the Analysis at (c), as a result of the 
application of the questioning sequence, and 
should produce a method which will provide 
the most effective utilisation of the available 
resources. 


(vi) 


(iv) 


(v) 


a 


Economic Considerations of Method Development 


It will be important in the development stage to 
give due thought to the economics of any method 
improvement, and it must be remembered as a 
fundamental point that any time saved in the per- 
formance of any operation must be utilised effectively, 
otherwise the saving achieved will be of no value. 


The Place of Activity Measurement 


To this end the Measurement of Activity is the 
third phase of Production Planning Stage 1, and will 
be used for the fixing of times, or rates for the work 
to be performed. 

The methods most generally used in this Activity of 
Measurement are :- 


(a) by comparison with past records of time for 
similar jobs; 

by estimating, carried out by rate-fixers, fore- 
men, or chargehands, and based on previous 
experience ; 

by calculating prior to the commencement of 
production, from knowledge of the type and 
performance of both machines and operators; 
by actual time study of the job while in 
production. 


Actual Time Study is the most accurate means of 
determining the basis of the standard time, but in the 
case of non-repetitive work any particular job may 
be completed before it is possible to set the time. 

Comparison with past records, and estimating 
based on previous experience, gives approximate re- 
sults, but unfortunately does not allow for the intro- 


(b) 


(c) 


(d) 
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duction of new machinery, or handling, and improved 
working conditions. 

Calculations prior to the commencement of pro- 
duction involves the use of synthetic times. No 
matter what the activity concerned may be, or how 
often the activity may occur, there will be certain 
elements of the activity which will be of a recurring 
nature. These elements or sections of the activity 
can be time studied, and it is then possible to build 
up the time required for a specific operation, pro- 
vided the actual elements are known, together with 
the amount of metal to be removed, and the 
capabilities of the machine to remove it, should the 
operation be a machining operation. The same 
principle can be followed in respect of any activity. 


Conclusion of Section 2 

It will now be seen that Stage 1 of Production 
Planning is concerned with investigation into :- 

(a) the Work Load; 

(b) the Workshop capacity. 


and with the analysis of the information compiled in 
these two spheres in such a form that will allow a 
detailed plan for production to be prepared. 


Section 3 
PRODUCTION PLANNING STAGE 2 


Following the pattern previously given it is now 
necessary to consider in detail the three activities con- 
cerned with the codification or synthesis of 
information. 

In Stage 1 of Production Planning we have seen 
how the information on which the Production Plan 
will be based, is co-related and analysed, and amongst 
the information will be a statement of the materials, 
space, buildings, manpower, machines, and services 
which will be required. 


The Allocation of Resources 


Allocation is the activity of marshalling these re- 
sources of Production and balancing the availability 
with the requirement. In this respect, and with 
particular reference to the allocation of materials 
for the job, will be the requirement for an efficient 
stores organisation, and for an efficient system of 
stores control. 

I do not propose, in this Paper, to enter into the de- 
tail of stores organisation and control, but merely to 
emphasise that the stores forms the “buffer” or 
“ reservoir” between supply and demand. 


Principles of Stores Organisation and Control 

It is essential that the stores organisation and con- 
trol should be such that Production can be certain 
that the “right” material will arrive in the “ right ” 
place, at the “right” time, and in the “right” 
quantity. 


Utilisation of Resources 


_ The allocation and utilisation of space and build- 
ings is a most important part of the Planning func- 
tion, and the factors which can bring about serious 
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deficiencies in the “ profit and loss” account will be 
discussed later under the heading of Production 
Control. 


The allocation of manpower is equally important 
from a cost point of view, but this aspect of Planning 
is closely related to the planning of the factory lay- 
out, and to the planning of the methods to be used. 
For example, it is very wasteful to have skilled men, 
who are normally paid a high rate per hour, per- 
forming unskilled work. This appears to be obvious 
and hardly worth mentioning, and yet how often do 
we see skilled machine tool operators having to walk 
to the tool store, or the material store, to collect the 
necessary tools or material for the job in hand. 
Every single item—tool, material, detailed instruc- 
tion—required for the job should be PLANNED to be 
delivered to the skilled man AT HIS WORKPLACE. 
Both layout and method are involved in this planning. 


This type of approach, this method of thinking and 
planning, applies equally to the allocation of machines 
and services. If the machines are “manned” for 
eight hours per day, the efficient utilisation is eight 
hours less the allowed meal times and normal rest 
periods. The planning function is to make certain 
that all materials, tools and component parts are fed 
to the machines in such a manner that will ensure the 
maximum efficient utilisation. It is, however, not 
uncommon to find that machines are standing be- 
cause the materials are not available, because tools 
are unsuitable, because the correct instructions have 
not been issued. The utilisation efficiency is then of 
the order of a 40 performance instead of a 60, and 
often the operatives are condemned for this apparent 
slow rate of working. In these cases it is well to 
make certain that the PLANNING has been efficient. 
as the facts usually prove that the fault lies in that 
Department. 


The Preparation of the Plan 


Whilst the activity of allocation is in progress, the 
general “build up” of the plan will be taking place, 
a “build up” in such a form which can be issued to 
Production. There are many diverse forms of 
Master Standard Operation Sheets, Operation 
Schedules, and Works Orders, all of which are de- 
signed in such a way as to answer the particular re- 
quirements of the individual firm, but in general 
principle these types of “ Plans” will all cover the 
functions of :- 


(a) ROUTING, which is the function of specifying 
the sequence of operations, and; 


(b) SCHEDULING, which is the function of 
specifying the timing of the operations. 


Conclusion to Section 3 


Production Planning Stage 2 is thus concerned 
with taking all the information collated and analysed, 
sorting and codifying this information, putting into 
operation the measures necessary to obtain the re- 
sources of production required to achieve the plan, 
and preparing the actual instructions and orders in a 
form which can be followed by Production. 
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Section 4 
PRODUCTION CONTROL 
THE NEED FOR CONTROL 


There are many definitions of Production Control, 
but the one given by Henry Fayol appears to cover 
the necessary aspects of this important activity. 
Fayol defines Production Control as being :- 

“the ensuring that all which occurs is in accord- 
ance with the rules established and _ the 
instructions issued ”’. 

If we analyse this definition we will appreciate that 
the need for Production Control “in accordance with 
the rules established and with the instructions issued ” 
pre-supposes that a Plan has been evolved and issued, 
and I have endeavoured to illustrate to this stage of 
the Paper, the amount of work that is involved in 
preparing a Plan. 

If all this energy and effort is expended in pre- 
paring a Plan, then effort should be made to “ ensure 
that all which occurs” is in accordance with the Plan. 

This then expains the need for Production Control, 
and emphasises the basic and fundamental difference 
between Planning and Control. They are two distinct 
functions—the first, Planning, being to prepare the 
Plan, and the second, Control, to ensure that the 
Plan is carried out, but Control goes a little further 
than that. It is important that Management should 
be kept informed as to the progress of the Plan, to be 
able to exercise authority and action to prevent 
any deviation from the Plan, and in this respect Pro- 
duction Control has a “ reporting” responsibility. 


The Three Activities of Production Control 


To exercise this function correctly Production Con- 
trol is divided into three activities, or phases, namely 
—Despatching, Progressing and Assessing. 


Methods of Issuing Orders and Instructions 


Dispatching is the function of setting the Produc- 
tion operations in motion by the issue of orders and 
instructions in a correct time sequence. By “ Pro- 
duction Operations” is meant all those activities 
which are required to turn the raw material into a 
finished product. This function includes :- 


(a) the assembling together of work orders, job 
tickets, drawings and technical data; 

(b) the determining if the material, component 
parts, sub-assemblies, tools, jigs, fixtures, etc., 
are all available, and the reporting of any delay; 

(c) the issuing in the correct sequence of the work 
orders, job tickets, stores demands, etc., to make 
certain that the material will be available at the 
right time, in the right place, and of the right 
quantity, for example. 

The correct sequence for issue can readily be con- 

trolled if a Master Activity Chart is used. An ex- 
ample is given at Appendix C. 


The Progress Function 
Progressing is one of the most important and least 
understood activities in any workshop. It commences 





with the very first phase of any plan, and only 
ceases when the plan has been achieved. It is con- 
stant and varied, and requires people of quick per- 
ception and undoubted ability, whose outlook is 
broadened by experience, who are not only IN the 
factory, but OF the factory. The progress activity 
is to ENERGISE as well as CONTROL production. 

A most important aspect of progress is to anticipate 
any, and all, potential “bottlenecks” or probable 
causes of deviation from the plan, and to report such 
potential causes BEFORE the event. Progress, there- 
fore, must be DYNAMIC and not merely “ chasers ” 
after the event, as we so often find. 


Assessing the Effectiveness of the Plan 

Assessing is a purely clerical function, but unless 
the performance of the factory against the plan is 
recorded and analysed, future plans cannot be made 
which will not have the same failings. It is in order 
to discover the reasons why the plan has failed, and 
what steps are required to correct the failing in future, 
that assessing becomes such an important activity. 
To assess correctly it is necessary to have “ targets ” 
against which can be compared the actual perform- 
ance, and these targets normally take the form of 
some financial index. 


Communications 


In conclusion of the function of Production Con- 
trol, I wish to mention communications, but I refer 
not to clerical compositions but to the vital link be- 
tween the different departments of a factory, by which 
means all concerned are kept informed of “ all that 
which occurs”. Production Control should be the 
centre of information relating to planned production, 
segregating and analysing that information, and re- 
distributing the information, In this way, Production 
Control will render such service to management as 
will make possible the maximum utilisation of all the 
existing resources. 


Conclusion 


PRODUCTION PLANNING JS a vital manage- 
ment activity, and is concerned with the effective 
utilisation of the resources of production. PRODUC- 
TION CONTROL is concerned with the direction of 
the plan along its proper channels, in order that the 
policy of the Board of Directors can be fulfilled. 





(The Appendices referred to in this Thesis 


appear overleaf. ) 











ANALYSIS OF MANAGEMENT 


Appendix 


Appendix A2. 
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MAGNETIC HOLDING OF 


FERROUS AND NON-FERROUS MATERIALS * 


by FRANK SUCHANEK, 


Field Engineer, Sundstrand Magnetic Products Co. 


= discussing the use of magnetic devices for work- 
holding, we must remember that a magnet is 
surrounded by a “field” or area of influence. It 
is convenient to refer to this field in terms of “lines 
of force”. The number of these lines of force which 
are passing through a unit area is the “ flux density ” 
of this field, and is the measure of the field strength. 
It has been used rather vaguely by the magnetic 
product manufacturers as merely “flux”, and we 
shall use that term in this discussion. 

In the earth’s magnetic field, the magnetic lines of 
force enter the earth near the geographic North Poie, 
run through the earth, and emerge near the geo- 
graphic South Pole. These lines of force then flow 
in a northerly direction around and close to the 
earth’s surface, creating the earth’s magnetic field. 

A manufactured bar magnet or permanent magnet 
has the same general characteristics. Its core, with 
a north and south pole compares with the earth and 
flux lines similar to the earth’s field flow around the 
outside. 


Magnetic Polarity 


A factor which must be accurately defined, if we 
are to understand how a magnet performs useful 
work, is that of magnetic polarity. 

It is a matter of common knowledge that like poles 
repel, and unlike poles attract. All magnetic chucks 
use this physical law as a basis for designing a means 
of fixing opposite magnetic polarity adjacent to each 
other. Applying the law of magnetic poles, when 
unlike poles are adjacent to each other, there is a 
pattern of magnetic flux from one pole to the other. 

Whenever a ferrous material is exposed to magnetic 
flux, it provides a very efficient path for magnetic 
flux to complete the natural magnetic circuit. It is 
very important, therefore, that any ferrous material 
to be firmly held by a magnetic chuck must be so 
placed as to provide an efficient flux path through 
contact with unlike magnetic poles. If this is not 


done, the resulting or tractive force will not be 
adequate. 


Basic Types of Magnets 


Magnetic chucks may be classified into two basic 
types: (1) those in which magnetic flux is made 
available from permanent magnets, and (2) those 
which get their flux from a source of direct current 
passing through a coil around a core of iron which is 
the common electro-magnet. Both types are available 
in rectangular and rotary designs. 

All magnets, regardless of design or brand of 
manufacture, use the same basic principle of opera- 
tion. Why, then, do we not get identical results from 
all magnets when we have a holding problem ? 

First, let us turn our attention to the ferrous and 
non-ferrous materials which we are attempting to 
hold. A magnet manufacturer divides all materials 
into two general classes : magnetic and non-magnetic. 
The magnetic substances are subdivided into ferro- 
magnetic and paramagnetic groups. The ferro- 
magnetic materials consist of those metals which 
respond to a magnetic field in varying amounts, 
namely, iron, steel, nickel and cobalt. Alloys of the 
elements further complicate the magnetic response 
of these substances. In addition, temperature also 
has a negative influence on magnetic responsiveness ; 
for example, it is almost impossible to get any response 
from iron or steel after heating .o 1,200°F. Para- 
magnetic substances which have small but measure- 
able response to a magnet are aluminium, platinum 
and manganese. None of these paramagnetic sub- 
stances will respond sufficiently to a magnetic holding 
to allow any normal machining or grinding 
operations. 

Among the magnetic substances there is consider- 
able variation in their responsiveness to a magnetising 
force. If we were to plot magnetising force against 
the amount of flux induced in a material, we obtain 
a magnetising curve for each of these substances. In 





* Presented at the 22nd Annual Meeting of the American Society of Tool Engineers, and reproduced by kind permission of the 


Society. 
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Fig. 1, we have superimposed the magnetisation 
curves of five common magnetic materials and it 
should be readily apparent that a magnetising force of 
20,000 has induced only 5,200 lines of force in cast 
iron, whereas there are 15,000 induced in a good 
grade of cast steel. 

This means that there will be entirely different 
degrees of holding force upon the same mass and 
contact area of cast steel and cast iron when they are 
placed on a magnetic chuck having a constant 
magnetising force available, whether it is a permanent 
magnet or an electro-magnet. 


Permanent-Type Magnets 


A permanent-type magnet is made from an alloy 
which has the ability to retain, to a high degree, the 
induced flux from a large magnetising force. These 
magnets are mounted on a sliding rack so that they 
can be moved underneath the top or grid plate which 
is the working surface of a chuck. 

In the “on” position, the magnets are directly 
beneath the flux-carrying conductors, which are 
separated from each other by a non-magnetic shunt 
or flux dam. When a workpiece contacts these two 
conductors of opposite polarity, the magnetic circuit 
is completed and the part is firmly gripped. In the 
“off” position the magnets are moved beneath the 
flux dam, the circuit is completed within the top 
plate, and the part can be released. 

This type of chuck is excellent for light grinding 
work on substances which are easily charged by the 
limited magnetising force available. Some alloy 
steels are difficult to remove from permanent magnet 
chucks because they retain the holding charge even 
after demagnetisation of the chuck. In addition to 
this limitation, there are practical limits of size in 
manufacture. Chucks of this kind are seldom made 
larger than an 8” X 24” work area. The modern 
permanent magnetic chuck has a much longer life 
in the permanence of its magnets than those manu- 
factured 20 years ago and they seldom, if ever, require 
“ recharging ”. 


Electro-Magnets 


The discovery that a wire conducting a direct 
current was surrounded by a magnetic field was 
made by Oersted in 1820. If this wire be wound 
into a coil around a core of iron which is very 
responsive to flux, a strong magnetic polarity is in- 
duced at each end of the core. 

It is not convenient, however, to develop the shape 
of a simple coil and round bar into a magnetising 
unit for a magnetic chuck. Instead, it is customary 
to wind the coil around a rectangular or elliptical 
section of core metal so that the entire core is of one 
polarity, and the adjacent sides which border the 
coil are of the opposite polarity. 

The most common type of electro-magnet chuck 
has the axis of the coil cores laid crosswise and the 
flux dams likewise are crosswise to the chuck axis 
(Fig. 2). This pole pattern serves the average need 
in production and toolroom grinding and other light 
milling and planing operations without difficulty, 
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Fig. 1. Magnetising curve for various materials. 


provided the work is properly placed over a combina- 
tion of unlike poles as previously mentioned. 

A second type of pole pattern which is expanding 
the application of magnetic chucks to heavy milling 
jobs, crush form grinding and other heavy duty 
work on planers, shapers and special machines is a 
longitudinal pole pattern (Fig. 5), where the flux 
dams are laid parallel to the longitudinal chuck axis. 





Fig. 2. Cemmen type ef electro-magnet chuck. 
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Fig. 3. Motion of 
operator’s hands in 


mechanical clamping. 





Fig. 4 (above). Motion 


Fig. 5 (right). Front view of 


fixture used 
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of operator’s hands in magnetic clamping. 


in Fig. 4 _ set-up. 





SS 








Fig. 6. Die block magnetically held for 


milling. 


This type of pole pattern provides a uniform holding 
action from one end of the chuck to the other. This 
is very important for milling work, since it provides 
a more convenient way to direct a greater quantity of 
flux through the part to be held. 

With this type of pole pattern and the technique of 
set-up, much greater holding power can be developed. 
There is no measurable loss of holding power through 
use of auxiliary fixtures such as parallels, vee blocks 
and special adaptors for odd shapes and irregular 
contours, 


Saving of Operating Time and Effort 

One of the chief factors in deciding to replace 
mechanical clamping with magnetic clamping, is the 
saving of time and effort on the part of the operator. 
In Fig. 3, the operator is placing a rectangular bar 
against alignment stops and strapping the part to the 
machine table with three straps and bolts. Lights 
attached to the operator’s wrist trace his motions to 
complete the clamping of the part. For purposes 
of photography we made certain that all of the tools, 
straps, bolts and spacers were conveniently available 
on the machine so that the motions you see pictured 


Fig. 7. Machining a Meehanite casting. 





here are those actually used to tighten the bolts. 
In Fig. 4, the operator is loading this same part on 
to a magnetic milling fixture and again the motions 
have been traced by lights on the operator's wrist. 
The saving in time and effort is obvious. 

Fig. 5 shows a front view of the fixture used by 
the operator in Fig. 4. This fixture consists of a 
magnet in a flat horizontal mounting and a second 
magnet mounted against a vertical backing plate. 
This type of fixture, in which the vertical backing 
plate can be moved to accommodate various sizes of 
parts, has proved to be widely adaptable to both tool- 
room and production type milling machines. 

In Fig. 6, showing die block milling, the magnets 
are mounted both horizontally and vertically although 
the large weldment conceals the magnets. This 
milling cut required approximately 50 horsepower. 
Notice the size of the chips beneath the cutter at the 
base of the fixture. 

Fig. 7 shows a Meehanite part being machined on 
a magnetic fixture. The rough surface is held as cast. 
The depth of cut is approximately }” at a feed rate 
of 14" per minute. In this application the vertically 
mounted magnet has been tilted back 30°. 




















Fig. 8. Magnetic holding of 14 small parts for slotting cut. 


Fig. 9 (below). Necessity for flux dam: (A) without 
dam, flux through workpiece imsufficient for secure 
holding ; (B) with dam, flux is adequate. 
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In contrast to the relatively large parts shown in 
the previous illustrations, it is frequently practical to 
mill on small parts, such as the slotted part shown 
being milled in Fig. 8. The actual size of this 
part was §” X 8” X 45". The slot is $” deep, 
0.090" wide. The customer found that his machining 
cost was prohibitive when he tried to clamp them in 
a vice. In the magnetic fixture which the customer 
is now using, the parts have been aligned by a parallel 
which is set over one of the flux dams. 14 pieces are 
slotted in each cutting cycle. The set-up is for climb 
cutting and the rate of feed is 13” per minute. The 
cutter is a standard high-speed slitting saw, and 
required sharpening after 35,000 to 40,000 parts. 

In order that you might better understand why it is 
practical to mill a part as small as this, let us re- 
examine the magnetic circuit. 

If there were no flux dams in the top plate of our 
magnet the flux pattern would appear as pictured 
for you in Fig. 9a. Most of the flux lines would 
complete their magnetic circuit within the top plate 
and very little would be left over to hold the work- 
piece. However, if a flux dam is inserted, as shown 
in Fig. 9b, the path of magnetic flux is directed through 
the piece part. When the flux dams run continuously 
from one end of the chuck to the other there can be 
very little flux leakage within the chuck whenever 
a workpiece straddles the flux dam. This means 
that practically all of the available flux must pass 
through the piece part, and holding power is maxi- 
mum. 

It would be possible by improper design of the 
magnet to have a very potent coil, which is the source 
of the magnetising force, and yet have very limited 
holding power by not passing flux through the piece 
part properly. For one small piece part, the parallel 
or locator was aligned adjacent to the flux dam 
(Fig. 10), and holding was accomplished on the face 
of the magnet and the vertical face of the locator. 
This is referred to as a two-way holding circuit. The 
design was very successful in holding the small part 
because the part could pass unusual quantities of 
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Two-way holding: (1) magnetically ; and 
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magnetic flux and thereby generate ample holding 
force. 

Fig. 11 is another example of an unusual two-way 
holding circuit to permit the holding of non-magnetic 
materials. The workpieces are placed over a flux 
dam and aligned by a locator. A “keeper plate ” is 
then placed on top of the non-magnetic material and 
by induction a sizeable holding force is generated, 
sufficient to permit milling the edges which project 
beyond the keeper plate. 

This type of indirect holding method is the only 
means generally available for holding non-ferrous 
materials. In other words, magnetic flux must be 
applied to magnetically responsive materials, and 
these materials in turn are used to effect clamping. 

With the improvement and development of mag- 
netic holding methods has come an increased use of 
crush form grinding. Since the stock removal in 
some crush form grinding operations is similar to 
milling, the required holding power of the magnetic 
fixture would be similar. Fig. 12 provides an example 
of a crush form set-up in which a two-way circuit 
has been applied on each side of a locator. The 
two-way holding circuit easily resists the grinding 
forces, and the work gauges accurately to a total 
variation in parallelism within the limits of 0.0002’. 

Fig. 13 shows a small part both before and after 
crush form grinding. The operation is to grind six 
grooves at an angle of 45° in a hardened wire 
stripping blade. A special laminated top plate has 
been bolted to a magnetic chuck and 41 pockets were 
machined at 45°. The stock is removed in one pass 
at approximately 2” per minute. Production averages 
205 per hour at 85°/, operator efficiency. 

One of the outstanding applications for magnetic 
chucks is the production milling of keyways in shafts. 
When shafts are placed in a magnetic vee against a 
rigid end stop and the feed cycle and cutter rotation 
are arranged for climb milling, the keyways are easily 
milled at feed rates of 5” to 16” per minute. Excellent 
finish is characteristic of this type of set-up and 
because the process is climb milling, no deburring 
of the shafting is required after cutting. The elimina- 
tion of the conventional mechanical clamps makes it 
possible to get more pieces on a milling machine table 
or use a smaller machine table for the same number 
of parts. A considerable saving in cutter costs is also 
obtained, since it is not necessary to use the larger- 
diameter cutter necessary to clear the conventional 
type of mechanical clamps. In all of the remaining 
illustrations, we use the same basic magnetic chuck 
which has two longitudinal poles extending length- 
wise through the top plate. The fixture which holds 
the various workpieces is an independent unit and 
can be quickly removed and replaced by another 
fixture unit to take care of short-run production jobs. 
In this way, one magnetic chuck can be mounted 
on a milling machine permanently and by changing 
adaptors a large variety of workpieces can be pro- 
cessed. These adaptors are simple and can be easily 
fabricated by the customer once he understands the 


Fig. 13 (right). Gang crush-form 
grinding of 41 small parts. 
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14 (above). Magnetic holding of two parts at 12 
angle for slotting through centre area. 


15 (above, right). Magnetic holding of a forging 
for rough grinding. 


16 (below). Magnetic set-up for slab milling of 
steel bars. 
17 (right). Dowels magnetically held for end 


grinding. 
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basic flux principles of holding which we have been 
discussing. 

Fig. 14 shows a removable fixture for holding two 
parts at a 12° angle while a slot is cut through the 
centre area of the part. Two pieces are machined 
per cycle. In Fig. 15 a special type of two-way 
circuit has been developed to hold a forging for a 
rough grinding operation on the exposed flat surfaces 
of the part. 


Figs. 16 and 17 show typical applications of a 
two-way holding circuit which are similar to the 
previous example of crush form grinding. Fig. 16 is. 
a set-up for slab milling of steel bars. Fig. 17 shows a 
special two-way fixture adapted for grinding the ends 
of small-diameter dowels. This fixture was so as to 
develop a flux circuit through one end of the dowel, 
and a second flux circuit through the central body 
of the dowel. 








THE ANNUAL DINNER 
(concluded from page 665) 


operatives in this country. Far too many boys and girls are introduced to their work by sitting beside Nellie ! 
Sitting beside Nellie is, I believe, called “ exposure training.” That is still how very many, indeed, most people, 
start their work to-day—by sitting beside Nellie, and I think we have to realise that one of the reasons why 
people fear the loss of their present job in which they have acquired skill and experience is that they do not 
know whether what they have learnt is going to fit easily into wherever they may have to go, if move they must. 


Surely, it then follows that in this age of technological development there will be an increasing demand 
for technical skill and knowledge. Here we have a very real opportunity—and this is the main point that I 
want to make this evening, because a chance is coming to us all that may not, indeed, perhaps will not, come 
again. We are going to have, beginning from now, a very large increase indeed in the number of young people 
leaving school, and that of course is an opportunity that we must seize rather than a problem to be faced. The 
figures are very interesting. This year 613,000 boys and girls come up to the age of 15. Next year that figure 
is going to be 675,000, and in 1962, only six years hence, it will be 930,000—half as many again roughly as 
are reaching the ordinary school leaving age this year. Now the shortage of skilled workers in almost all 
our major industries seems to show that industry is not training as many skilled workers as it ought or as we 
need. We are not training as many, as your President made very clear, as some of our principal competitors for 
the world’s markets. It is an opportunity, therefore, that we cannot afford to lose. 


We try to do all we can at the centre about it, partly by schemes of technical education. I have set up 
a Committee under Mr. Robert Carr, my Parliamentary Secretary, which is going to examine both the ade- 
quacy of premises available and the present training arrangements. But I know myself that the real work is 
not done at the centre. Of course it is not. The real work is done in the field by you, and I should like each 
of you to reflect whether, in your towns and cities, you are now as closely in touch as you should be with the 
representatives of my Ministry and the Ministry of Education, and of other central Government bodies, who 
are concerned with this problem. It is of the first importance to you, wherever your industry may be situated, 
that we persuade people to learn skilled occupations over the next few years. 


The figures that I have given you show what an opportunity is there, and I am absolutely certain that 
your Institution, and all the other bodies which are concerned with the production and productivity of this 


country, will not let this golden opportunity—because that is what it is—slip as these coming months and 
years quickly arrive. 


That is the main point that I wanted to put before you. Let me return to what, after all, I am supposed 
to be doing, and that is to return thanks on behalf of your guests to you, Mr. President, and to the members 
of the Institution. There are many ways of saying thanks, and the one that has always endeared itself most 
to me is that of a fellow countryman of mine, a Scot, who was staying in a hotel with his wife. They had both 
been very well looked after indeed, and he had paid the bill without flinching too much! Indeed, on that last 
morning he said to his wife “ Maggie”, and she said “ Ay, Jamie?”; he said “ They have done us very well 
here”. She replied “Ay, Jamie.” Then there was a long pause, and he said “ Maggie,” and she said “ Ay, 
Jamie,” and he said “We'll no’ tak’ the soap”! 


I am sure, Mr. President, on behalf of the guests I can give you a similar assurance this evening, and we, 
your guests, would first of all like to say how much we appreciate and value in the different jobs of work 


that we do the work that you are doing and, secondly, we should like to say, very simply, thank you very much 
for entertaining us this evening. 
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CASE STUDY No. 8 


Handling and Storage of Steel 
Billets from a Billet Shear. 


Firm: Ruston and Hornsby, Ltd. 


Author: Plant Development Engineer 
and Assistant Plant Engineer, LW. 


The Company. The Company 
employs some 10,000 people in 
six factories variously engaged in 
the manufacture of oil engines, 
gas turbines, diesel locomotives, 
boilers and centrifugal pumps. 
The machine shops are served by 
a modern mechanised foundry 
and a forge from which this study 
is taken. 


The Source. ‘This particular ex- 
ample was developed by the Plant 
Engineers Department at the 
factory in which the forge is 
situated. 


The Approach. The machine in 
this study was comparatively new 
and it had been assumed at the 
outset that a technique would 
have to be developed for handling 
the billets. The problem was not 
analysed until the machine had 
been in use for some time. 


The Circumstances. The machine, 
a Peddinghaus Billet Shear, was 
purchased to shear low, medium 
and high carbon steel, of a maxi- 
mum size of 5” square and 6” 
round, into variable lengths of 
from 2” to 24” for all cross 
sections. All sheared billets fell 
to the floor via a gravity roller 
and were manually loaded to 
different stillages depending on 
size and weight. 
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A bar of steel was loaded into its correct groove in the feed 
rollers (Fig. 1) and fed through the shear blades to a stop. On 
moving the operating lever, the clamp came into operation, the 
upper blade descended and returned to normal position after 
shearing. The billet thus sheared fell on to the roller and the 
operation was repeated until the chute and the roller were choked 
(up to every fourth large billet and to the tenth or twelfth for the 
smaller billets). 

The operator then moved to the front of the machine and 
loaded sheared billets into the stillage (Fig. 2). (Billets weighing 
under about 58 lb. were manually lifted 3' and dropped into 
adjacent box stillages ; billets over 58 lb. were lifted or dragged 
with tongs on to open-ended stillages (Figs. 3, 4, 5) ; difficulty arose 
when the stillage was nearly full owing to increased height of lift. 
The stillage when full (capacity 14-24 tons) was taken away by 


fork truck. i 
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Equipment Involved 


1. A powered slat conveyor supported in trunnions at one end; 
2. a hand-operated winch adjacent to the conveyor. 


Procedure 


There were two cases to consider :- 
(a) billets under 56 lb. ; and 
(b) billets over 56 lb. and up to 170 lb. 


Case (a) — with conveyor in raised pusition. 


The steel bar is fed through the blades as before and each 
sheared billet is discharged into a box stillage until this is full 
(Fig. 6). 


Case (b) — with conveyor head lowered to about 6” above face of 
open-ended stillage. 


Two to four billets are sheared, depending on length of billet ; 
the operator walks to end of conveyor and positions billets on 
stillage (Fig. 7). This procedure is repeated until the conveyor 
requires raising (Fig. 8). The operation is repeated until the 
stillage is full, when it is taken away by fork truck. 





Installations and Summary of 
Advantages. 


The conveyor was designed, 
manufactured and installed and 
the following improvements are 
being obtained : 


Case (a). All manual work has 
been extracted from the loading 
element ; only occasional inspec- 
tion of stillage for uniform loading 
is required. 


Case (b). The operation of 
positioning billets on stillage is 
still required, but no energy is 
required to lift billets. 


Summary. The installation has 
not been running for a long 
enough period of time for 
accurate evaluation of savings, 
since they are mainly reduction 
in operator fatigue, giving an 
increase in production time. 
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Sir Alfred Herbert, K.B.E. 


As members of the Institution will be aware, 
Sir Alfred Herbert, K.B.E., Past President, recently 
celebrated his 90th birthday. The President of the 
Institution, Mr. E, W. Hancock, M.B.E., on behalf 
of all members, wrote to Sir Alfred as follows : 


“On behalf of all members of the Institution of 
Production Engineers, and as a successor to the 
office which you once held, I extend to you hearty 
congratulations on your 90th birthday. 


“The example which you have shown and the 
kindness which you have exercised to all those who 
have been privileged to know you, is acknowledged 
with gratitude. 


“May you continue to enjoy good health in con- 





junction with the 
extended tuwards you from so many quarters all over 
the world.” 


wealth of goodwill which is 


In a personal reply to the President, Sir Alfred 
wrote : 

“T am very grateful to you for your kind and 
courteous letter of good wishes on behalf of yourself 
and the members of the Institution of Production 


Engineers. 
“Since the early days, when I first became 
~-sociated with the Institution, it has increased 


enormously, both in wisdom and in stature, and I am 
honoured to be remembered and very grateful for 
the congratulations and good wishes which your letter 
contains.” 


The Late Dr. H. Orensten — An Appreciation 


N EMBERS will have learned with great regret 
of the death, in July last, of Dr. Harvey Orensten, 
who had been a member of the Institution for over 
25 years, and was widely known in the United 
Kingdom, on the Continent and in the U.S.A., as a 
production engineer of outstanding merit. 


Dr. Orensten gained his early engineering 
experience with his father’s firm, Orensten & Koppel 
A.G., Berlin, after receiving his technical education at 
the “ Technical High School Berlin” under the late 
Dr. G. Schlesinger. He worked as Dr. Schlesinger’s 


personal assistant and was given the responsibility of 
improving the organisation, instruction system and 
He later went into partner- 
consultant, 


facilities of the School. 
ship with Dr. Schlesinger as a 
before going into practice 
entirely on his own. 


Working as a manage- 
ment consultant for some 


of the largest organisa- 
tions in Europe, Dr. 
Orensten early realised 


the importance of the 
cost accounting function 
in industry. In this 
connection he did much 
to develop and improve 
the standard of account- 
ing and accountants in 
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Germany, especially by his work for the Institution 
of Wirtschaftsprufer (Accountants) which was 
established with that aim in view. 


However, Dr. Orensten was a production engineer 
and in his capacity as a consultant in management 
was able to exercise his versatile talents all over 
Europe, ranging from work below the surface in coal 
mines to women’s clothing for some of the largest and 
best known concerns. His work mainly consisted of 
production planning and control, time study without 
stopwatch, work simplification and layouts, wage 
incentives and supervision, and automatic cost control. 


Dr. Orensten, who knew America well and was 
there in turn well-known, had a great regard for the 
United States and their progressive science. He 
came to Britain before the Second World War and 
settled down. Here he established himself as a con- 
sultant and operated for such concerns as G. & J. 
Weir, Ltd. ; Davy and United Engineering Co. Ltd. ; 
Vickers-Armstrongs, Ltd. ; and, of late years, The 
Steel Company of Wales ; and Guest Keen Iron & 
Steel Co. Ltd., of Cardiff and Dowlais. 


His many friends and colleagues will mourn the 
passing of a man who not only commanded wide 
respect and admiration in his profession, but who also 
possessed a generosity of spirit which enabled him to 
consider the interests of workman and employer as 
being of equal importance. 













































Lt.-Col. C. E. Adie, M.B.E., Member, has now re- 
tired from the Army and has taken up an appointment 
in Her Majesty’s Overseas Colonial Service as Princi- 
pal of a Government Trade Centre at Ilorin Northern 
Region, Nigeria, British West Africa. 


Mr. H. Burke, Member, Joint Managing Director, 
Concentric Manufacturing Company Limited, has 
been elected a full member of the American Society 
of Automotive Engineers. 


Mr. C, Ellis, Member, who for the past three-and-a- 
half years has been a special Director of Edward 
Pryor & Son Limited, has recently been appointed 
a full Director. 


Mr. J. A. Grainger, Member, has now relinquished 
his appointment with Rolls-Royce Limited, and has 
taken up an appointment as Development Engineer 
with British Light Steel Pressings Limited. 


Mr. J. O. Knowles, Member, is now a Director of 
Metal Industries Limited, London. He was previously 
Chairman and Joint Managing Director of Brookhist 
Switchgear, Ltd., Chester. 


Sir Walter Puckey, Member, has joined the Board 
of Bristol Repetition Limited. Sir Walter is associated 
with a number of companies in the field of automa- 
tion, including his own Company, Automation 
Consultants and Associates Limited; The British 
Tabulating Machine Company Limited (Hollerith) ; 
and Everett Edgcumbe & Company Ltd. 


Mr. B. N. Gupta, Associate Member, has been 
appointed Assistant Works Manager to the Machine 
Tool Prototype Factory, Ambernath, India. 


Mr. W. H. Bosher, Associate Member, has 
relinquished his position as Chief Planning Engineer 
with Edwards High Vacuum Limited, and has taken 
up an appointment with the United Kingdom Atomic 
Energy Authority, Harwell. 


Mr. Paul K. Digby, Associate Member, has 
relinquished his appointment as Staff Tutor at the 
Institute of Engineering Production, University of 
Birmingham, and is now Technical Assistant to the 
Director of Research, Production Engineering 
Research Association, Melton Mowbray. 


Mr. Edward Smith, Associate Member, has now 
taken up a new appointment as Lecturer in 


news of members 


Production Engineering at Luton and South Bedford- 
shire College of Further Education. 


Mr. G. Stowe, Associate Member, left J. Mercer 
& Sons Limited some time ago, to take over the 
newly created position of Personnel Manager to 
Messrs. C. W. F. Hamilton & Co. Ltd., Christchurch, 
New Zealand. 


Mr. H. R. Summer, Associate Member, is now with 
the Ministry of Supply Establishment, Redruth, 
Cornwall, where he is a Plant Engineer. 


Mr. J. Talbot, Associate Member, has relinquished 
his appointment as Lecturer at the Peterborough 
Technical College, and is now Training Manager with 
F. Perkins Limited, Peterborough. 


Mr. P. J. Thyer, Associate Member, has been 
transferred from the Remington Rand Hillington 
Factory in Scotland to take up duties as a Develop- 
ment Engineer at their Weybridge Factory. 


Mr. S. Waddington, Associate Member, has been 
transterred from the Experimental Department to 
the position of Assistant Toolroom Superintendent at 
Preston Works, English Electric Co. Ltd. 


Mr. W. D. Beadle, Graduate, has resigned from the 
British Transport Commission and has taken up an 
appointment as a Production Development Engineer 
with The Glacier Metal Company, Alperton. 


Mr. K. Bird, Graduate, is now with Messrs. James 
F. Low & Co. Ltd., of Monifieth, Scotland, as 
Development Engineer on contractors’ plant. 


Mr. G. A. D. Coghlan, Graduate, has joined Tube 
Investments (Group Services) Limited, as a member 
of their Production and Testing Department. 


Mr. Douglas J. Foster, Graduate, has resigned his 
position as Head of Work Study with Export Packing 
Services to take up an appointment as Chief Methods 
Engineer (Great Britain) with Revlon International 
Corporation. 


Mr. Foster has obtained an award under the Lord 
Bennett Scholarship Fund enabling him to study 
on the M.Sc. course in Engineering Production and 
Management at Birmingham University. 
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Members are reminded that copies of the Library Catalogue may be obtained 
from the Librarian, price 2/6d., plus 4d. postage (price to non-members, 10/-, plus 


4d. postage). 


REVIEW 


“*Hydraulic and Pneumatic Control of Machines: A 
Handbook on the Use of Oil or Compressed Air for 
Driving and Controlling Machines and Vehicles ” 
by H. C. Town. London, Odhams Press, 1955. 192 
pages. Illustrated. Diagrams. 21s. 


Mr. Town is well-known to members of the Institution, 
and his reputation is sufficient guarantee of his book’s 
quality, 

This book includes much detailed information on the 
hydraulic and pneumatic control of machines. (The term 
is not in this case applied exclusively to machine tools.) Its 
principal value lies in the very careful description of basic 
details such as pumps, valves and pipe fittings. A very 
careful examination is made of the advantages and dis- 
advantages of air as a controlling medium. The author 
uses mathematics when necessary, but makes it seem very 
simple. My higher mathematics has grown rusty through 
long disuse, and I am grateful to Mr. Town for restoring 
my confidence. 


The first part of the book is about hydraulics. It discusses 
the advantages and disadvantages of oil as a controlling 
medium, and continues with a short treatise on oil viscosity 
and lubrication. Pumps and valve gears have a section each, 
and the use of electrics with oil is described with a number 
of applications. Speed control in its many forms is described 
in the next section. A very important chapter follows, on 
rotary drives with well illustrated descriptions of various 
types of mechanisms. Chapter five is a comprehensive 
survey of the application of fundamental principles to 
machine tool control. Chapter seven deals with hydraulic 
presses; chapter eight with hydraulic systems design ; 
chapter nine with fluid couplings and their application to 
gear boxes. 


The subject of pneumatics is introduced in chapter ten. 
The author’s treatment of this subject is not so comprehensive 
as his treatment of hydraulics, but he gives much useful 
information on _ principles and their application to 
mechanisms, many of them used in the machine tool 
industry. 

The book ends with a discussion on hydro-pneumatic 
operation, with special reference to machine tools. 


I can recommend this book to anyone who wishes to 
acquire a basic knowledge of hydraulic and pneumatic 
control. R.E.M 


ADDITIONS 


OPERATIONS RESEARCH 


McCloskey, Joseph F., and Trefethen, Florence N., 
editors. “* Operations Research for Management.” 
Baltimore, John Hopkins Press, 1954. 408 pages. 
Diagrams. 
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AUTOMATION 
London Press Exchange, London. “ Automation.” 
London, L.P.E., 1955. 35 pages. 


Machinery. ‘“‘ Some Developments in Automation in 
the U.S.A.” London, Machinery Publishing Co., 
1955. 64 pages. Illustrated. Diagrams. 


P.E.P. (Political and Economic Planning), London. 
“Towards the Automatic Factory.” London, 
P.E.P., 1955. 84 pages. 


DIESEL ENGINES 
Parkinson, T. H. “ Diesel Maintenance : A Practical 
Guide to the Servicing of the Modern Automotive 
Diesel Engine.” 4th edition. London, Iliffe for 
Motor Transport, 1955. 214 pages. Illustrated. 
Diagrams. 


FOUNDRY PRACTICE 
“ Investment Precision Casting.” London, Machinery 
Publishing Co., 1955. 58 pages. Illustrated. 
Machinery’s Yellow Back Series No. 35.) 


“* Shell Moulding” (Part two). London, Machinery 
Publishing Co., 1955. 82 pages. Illustrated. Diagrams. 
(Machinery’s Yellow Back Series No. 34a.) 


621.882 SCREWS 
Machinery. ‘“* Screw Thread Handbook.” 16th edition. 
London, Machinery Publishing Company, 1955. 
216 pages. Diagrams. 


666 CERAMICS 

American Society for Testing Materials, Philadelphia, 
Pa. “Symposium on Porcelain Enamels and 
Ceramic Coatings as Engineering Materials, 
presented at the 46th annual meeting of the .. . 
Society . . . Atlantic City, New Jersey, 1953.” 
Philadelphia, the Society, 1954. 122 pages. 
Illustrated. Diagrams. 


669 METALS 
American Society for Metals, Cleveland, Ohio. 
“Metals Technology: An Introduction to the 
Science of Metals Technology with Laboratory 
Exercises.” Cleveland, the Society, 1954. 109 pages. 
Illustrated. Diagrams. 


Millee, G. L. “ Zirconium.” 
Scientific Publications, 1954. 


Sully, A. H. “ Manganese.” London, Butterworth’s 
Scientific Publications, 1955. 305 pages. Illustrated 
Diagrams. 


London, Butterworth’s 
382 pages. Diagrams. 


Sully, A. H. “Chromium.” London, Butterworth’s 
Scientific Publications, 1954. 272 pages. Illustrated. 
Diagrams. 








676.84 BOXES AND CARTONS 


British Productivity Council, London. “A Review of 
Productivity in the Rigid Boxes and Cartons 
Industry.” London, the Council, 1955. 30 pages. 
Illustrated. (Productivity Review.) 


Aluminium Development Association, London, 
“ Machining Aluminium.” London, the Association, 
1954. 56 pages. Illustrated. Diagrams. 


American Society of Mechanical Engineers, New York. 
“A Correlation Analysis of Machining Standards ” 
by Robert D. Wills and Vernon Keenan. (Paper to 
A.S.M.E. Meeting, Milwaukee, 1954.) New York, 
the Society, 1954. 10 pages. Diagrams. 


American Society of Mechanical Engineers, New York. 
“The Incompatibility of Predetermined Time 
Systems ” by L. C. Pigage and I. L. Reis. (Paper 
to A.S.M.E. Meeting, Milwaukee, 1954.) New York, 
the Society, 1954. 6 pages. Diagrams. 


American Society of Mechanical Engineers, New York. 
“ An Investigation of Cemented Tungsten Carbide 
as Bearing Metal ” by J. S. Kozacka, H. A. Erickson, 
H. W. Highriter and A. S. Gabriel. (Paper to 
A.S.M.E. Meeting, Milwaukee, 1954.) 8 pages. 
Diagrams. 


American Society of Mechanical Engineers, New York. 
“*A Modern Perspective of the Grinding Process *” 
by H. R. Letner. (Paper to A.S.M.E. Meeting, 
Milwaukee, 1954.) New York, the Society, 1954. 
11 pages. Illustrated. Diagrams. 


American Society of Mechanical Engineers, New York. 
“* Progressive Transfer of Skills from Operator to 
Machine” by W. G. Johnson. (Paper to A.S.M.E. 
Meeting, Milwaukee, 1954.) New York, the Society, 
1954. 8 pages. Illustrated. Diagrams. 


American Society of Mechanical Engineers, New York. 
“ Production Engineering Curricula, Content and 
Interest’? by Orlan W. Boston. (Paper to A.S.M.E. 
Meeting, Pittsburgh, 1954.) New York, the Society, 
1954. 5 pages. 


American Society of Mechanical Engineers, New York. 
“The Punching of Medium Carbon Steel” 
by Samuel K. Clark. (Paper to A.S.M.E. Meeting, 
Pittsburgh, 1954.) New York, the Society, 1954. 
11 pages. Diagrams. 


American Society of Mechanical Engineers, New York. 
“What Makes Automation Pay?” by M. B. 
Millenson and J. M. Tyrner. (Paper to A.S.MLE 
Meeting, New York, 1953.) New York, the Society, 
1953. 22 pages. Illustrated. Diagrams. 


Bailey, J. C. and Hirschield, J. A. ‘“* Soldering 
Aluminium: A survey of Progress.” London, 
A.D.A., 1954. 8 pages. Illustrated. 


Brace, A. W. “ Hard Anodising of Aluminium and Its 
Alloys.” London, A.D.A., 1954. 11 pages. 
Illustrated. Diagrams. 


British Productivity Council, London. “ Standardisation: 
An Aid to Productivity.” London, the Council, 
1955. 16 pages. 


British Productivity Council, London. ‘* Work Study in 
Cotton, Electrical Equipment, Engineering, Fabrics, 
Factory Layout, Footwear, Furniture, Horticulture, 
Hosiery, Newspapers, Office Work, a “ One-off ” 
Factory, Printing, Surgical Dressings, Toys and 
Smallware.” London, the Council, 1955. 56 pages. 
Diagrams. B.P.C. Case Studies.) 





Bruns, Robert A. and Saunders, Robert M. _ ~ Analysis 
of Feedback Control Systems, Serv i and 
Automatic Regulators.” London, eC il ill, 
1955. 400 pages. Illustrated. Diagrams. 





Cincinnati Milling Machine Co., Cincinnati, Ohio. 
“* Machining and Grinding Titanium.” Cincinnati, 
the Co., 1954. 15 pages. Illustrated. Diagrams. 


Cleveland Public Libraries—Business Information Service. 
** Operations Research * (OR). Cleveland, Ohio, the 
Library, 1954. 8 pages. Bibliographies. (Bulletin 
of the Business Information Bureau, Vol. 25, No. 2, 
February - August, 1954.) 


Copper Development Association, Radlett, Herts. 
“Copper Alloy Resistance Materials.” Radlett, 
the Association, 1953. 44 pages. Illustrated. 
Diagrams. 


Copper Development Association, Radlett, Herts. 
“Copper Conductors for Overhead Lines” 
by G. W. Preston and H. G. Taylor. Radlett, the 
Association, 1953. 55 pages. 


Copper Development Association, Radlett, Herts. 
“‘The Strength of Copper Tubes and Cylinders : 
Design Data.” Radlett, the Association, 1955. 44 
pages. Illustrated. Diagrams. 


Dietz, Albert G. H. “* Reinforced Plastics.” Washington, 
Small Business Administration, 1954. 6 pages. 
(Technical Aid for Small Business No. 39. 


“* Electroplating Engineering Handbook.” Editor A. 
Kenneth Graham. Assistant Editor H. L. Pinkerton. 
New York, Reinhold, 1955. 650 pages. Illustrated. 
Diagrams. 


Evans, Walter R. ‘Control System Dynamics.” 
London, McGraw-Hill, 1954. 282 pages. Diagrams. 


Geary, P. J. ‘* Flexure Devices, Pivots, Movements, 
Suspension : A Bibliographical Survey.” Chislehust, 
Kent, B.J.S.R.A., 1954. 4 pages. Diagrams. 


Harrison, Godfrey. ‘* Life an dBelief in the Experience 
of John W. Laing.”” London, Hodder and Stoughton, 
1954. 120 pages. Illustrated. 


Imperial Chemical Industries Ltd., London — Paints 
Division. ** Measurement and Control of Industrial 
Paint Finishing Costs : Report of a Conference... 
London, 1954. London, I.C.I., 1955. 60 pages. 
Illustrated. Diagrams. 


Thompson, R. N. and Haim, G. (editors). ‘* Welding 
Dictionary : French-German-Spanish-English. [liffe, 
1950. 


Towle, A. ‘Some Problems in Lubrication and the 
Substances called Additives.”” London, Institution 
of Mechanical Engineers, Automobile Division, 1955. 
Pages 57-84. Illustrated. Diagrams. (I.Mech.E. 
Automobile Division, Proceedings, No. 2, 1954-1955.) 


Town, H. C. “ Hydraulic and Pneumatic Operation of 
Machines: a Handbook on the Use of Oil or 
Compressed Air for Driving and Controlling 
Machines and Vehicles.” Odhams Press, 1955. 
192 pages. Illustrated. Diagrams. 


United Nations Educational Scientific and Cultural 
Organisation, Paris. “ Bibliography of Monolingual, 
Scientific and Technical Glossaries.”» Volume I — 
National Standards. Paris, Unesco, 1955. 219 pages. 
(Documentation and Terminology of Science — in 
English and French.) 


Wellens, John. ‘* Education and Training in Industry.” 
Manchester, Columbine Press, 1955. 142 pages. 
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J. G. Bolwell, Creed & Co. Ltd., Treforest Industrial Estate, Nr. Pontypridd, Glam. 
(Acting) A. McDonald, ‘Stratharran,’ Whitmore Heath, Whitmore, Newcastle, Staffs. 
J. H. Cooper, 48 Cobb Hill Close, Saltburn-by-the-Sea, Yorks. 
A. Eustace, 19 Ferndale Road, Northville, Bristol, 7. 
H. P. Sanderson, I.C.I. Ltd., Metals Division, Waunarlwydd, Nr. Swansea. 
R. J. Sury, Widdicombe House, 2 Buttons Farm Road, Penn, Wolverhampton. 
R. Wheeler, Old Farm House, 7 Parish Hill, Bournheath, Nr. Bromsgrove, Worcs. 
J. L. Townend, 26 Moor Allerton Drive, Street Lane, Leeds, 17. 


CORRESPONDING MEMBER IN IRAQ 


W. G. Rooke, Production Engineer, Iraqi State Railways, 
Shalchiyah, Baghdad, Iraq. 


CORRESPONDING MEMBER IN BRITISH WEST AFRICA 


H. P. Halfter, Gold Coast Rlys. & Harbour Admin., P.O. Box 
202, Takoradi, Gold Coast, B.W.A. 


GRADUATE SECTION HONORARY SECRETARIES 


W. E. Hipkiss, 17 Briery Road, Halesowen, Birmingham. 

T. E. Fulker, 3 Thornton Close, Eastern Green, Coventry. 

1 W. Overin, 353 Whitehall Road, Westfield, Wyke, Nr. Bradford, Yorks 
x. L. Smith, 17 Withers Street, Liverpool, 7. 

R. J. Temple, 59 Brooke Road, Stoke Newington, London, N.16. 

C. Halton, 18 Churchill Road, St. Albans, Herts. 

R. C. Yarnell, 1 Demesne Road, Whalley Range, Manchester, 16. 

R. Scott, 71 Monk Street, Gateshead, 8, Co. Durham. 

J. R. Anderson, 63 Watling Street, Strood, Kent. 

M. D. Drinkwater, 26 Herdings View, Gleadless, Sheffield, 12. 

T. G. Mossman, Y.M.C.A., Colston Street, Bristol, 1. 

W. L. Pace, 10 Ezekiel Lane, Short Heath, Willenhall, Staffs 

(Acting) J. L. Townend, 26 Moor Allerton Drive, Street, Lane, Leeds, 17. 


LOUGHBOROUGH COLLEGE STUDENT SECTION 


Chairman: A. K. Windeler, Department of Industrial Engineering, College of Technology, Loughborough. 
Secretary: S. K. Maini, Hazlerigg Hall,- Loughborough, Leics. 








nEWALD NL vureap crinoer 


Vital threads in the production of ARMSTRONG SIDDELEY 
©MAMBA’ turboprop power units are ground on Newall ‘NL’ 
Thread Grinding Machines. 

Designed for high-speed, precision grinding of regular or irregular 
thread forms and helical or annular profiles, the “NL’ Thread 
Grinder will produce components 
to unexcelled pitch accuracy. 




















Please address enquiries to 
NEWALL GROUP SALES LTD PETERBOROUGH 
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HEADS 


INDIVIDUAL HEAD MACHINES 
MULTI-WAY MACHINES 


ROTARY TABLE AUTOMATICS THE BASIS OF HIGH OUTPUT 


MACHINE TOOLS 

IN-LINE TRANSFER MACHINES 

The Asquith range of Unit Heads provides for the adaptable and 
economic construction of machine tools to meet special mass 
production requirements. 


Units from 4 H.P. upwards can be utilised individually or in 
combination, and facilitate the design and manufacture of machine 
tools to fulfil output demands for many types 
of components required in large quantities. All 
Units are suitable for horizontal, vertical or 
angular mounting. 


Write today for an Asquith Unit Head catalogue, 


or send details of the component which you 
visualize producing on this type of equipment. 


WILLIAM ASQUITH LTD 


HALIFAX - ENGLAND 


Soles & Service for... DRUM Prd tp tay D-ASQUITH .  « the British Isles 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 
‘Phone : Midland 3431 (7 lines) Also at LONDON : ‘Phone Trafalgar 7224 (5 lines) and GLASGOW : ‘Phone Central 341! 
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PRODUCTION GEAR SHAPERS 


are in big demand 
in the Motor Industry 


Increased output from the Motor Industry means more and 
more MAXICUT Gear Shapers. There can be no finer testi- 
monial to the accuracy and high production capacity of any 
machine tool than its ability to meet the present-day output 
requirements of automobile manufacturers. 


The illustrations show one of several batteries of No. 2a 
MAXICUT Gear Shapers at Morris Motors Ltd., Engines 
Factory, Coventry. 


DRUMMOND BROS. LIMITED. 


GUILDFORD - ENGLAND 


Sales & Service for... D R U a4 sqm D-ASQU iTH .. . the British Isles 


|} ORUMMOND-ASQUITH (SALES) LTD., KING EOWARD HOUSE, NEW ST., BIRMINGHAM 


‘Phone: Midland 3431 (7 Lines) Also at LONDON: ‘Phone Trafalgar 7224 (5 lines) and GLASGOW: ’Phone Central 3411 
Die? 
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LATHES 


are made in a wide range of standard types and 
sizes, and George Swift & Sons Ltd. have co- 
operated very closely with customers in supplying 
lathes to meet many special requirements. 





42” swing Extra Heavy} 









Duty Centre Lathe with 
16’ 0” between centres 


14SB Lathe, 28 
swing, with 2’ 6° 
between chuck and 


pe aieace CENTRE LATHES are available in capacities up to 72” 
swing over bed and 60’ 0” bed length. 


SURFACING & BORING LATHES cover a wide range 
of applications up to a maximum size of 60” x 18” swing 








in gap, admitting 4’ 0” between chuck and turret. 


‘T’ LATHES for face copying by hydraulic control are 





built in three sizes to admit 18’, 30” or 48” maximum i i, 
diameter. 
| to 
ROLL TURNING LATHES are made in two standard 
path acho din sizes to admit rolls of maximum diameter 25” x 8’ 0’ Wat 
copying ull 
control. Maximum f* between centres or 33” maximum diameter x 12’ 0” between Shj 
diameter admitted pl 


centres. 
on this type 48 


Write to-day for a catalogue describing the Swift range of 
lathes of the type which interests you. 


GEORGE SWIFT & SONS LTD. 


HALIFAX - ENGLAND 


RL1 25” x 8 O 
Roll Turning Lathe 

















/\e 
Sales & Service for... DR M4 Ra db D-ASQU iTH . .. the British Isles i J) 


DRUMMOND-ASQUITH (SALES) LTO., KING EDWARD HOUSE, NEW ST., BIRMINGHA | 
"Phone: Midland 3431 (7 lines) Also at LONDON: ’Phone: Trafalgar 7224 (5 lines) and GLASGOW: *Phone Central 341! 
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ALFRED HERBERT LTD 


Head Works 
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Factored Division - 
































Tooling on a Herbert Ne. 3 Capstan 

Lathe, including Chipstream Boxtools and 
Parting-off Tools and Coventry Diehead, for 
machining the gear shown, in a total time of 
75 seconds. Machined from a 1}” dia. 0°3%, 
carbon steel bar, all diameters are turned, in 
one cut, using Chipstream Boxtools. Parting-off 
time, 5 seconds. 





EDGWICK, COVENTRY 
RED LANE WORKS, COVENTRY 
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Fot Maximum Fioduction 





% Fitted with 14° Air Operated 
2 - 9 Automatic Chuck and Air 
as a re’ Bar Feed 


a— 1%," dia. Stee! Bar, En.8. 
Ss ee gg a 
| B All Tungsten Carbide 
0 x — Cutting Tools 


| | ] T 0 
Tool Position Spindie Surface | Feed N 2 C 
DESCRIPTION OF OPERATION | Speed | Speed Cuts s 


| Hex.Turree Cross-slide | R.P.M. | Ft. per Min.| per inch 


| 


















































1. Feed to Stop, Chuck and Centre - - 1 | — — Hand 

2. Start Turn §’ dia. - - ~_ ss « @ — | 1020 350 | Hand 

3. Multiple Roller Turn §” and 3” dias. - 3 ~ 1020 350 216 

4. Knee Turn Gear Dia. 1}” - -4 4 ~_ 2041 700 | 216 

5. Face End B and Radius ShouldersA_ - + § — 2041 670 | Hand 

6. Double Radius GearC ~~ - - + — Front | 2041 | 670 | Hand 

7. Feed out for Double Length - . + 6 _ — — — 

8. Support and Part-offD_— - - - + 6 Rear | 2041 670 Hand 

9. Re-chuck and repeat Operations 1, 2, 3, 4,5 | RACK PINION SHAFT 

{ 











Floor to Floor Time 23 minutes One End 43 minutes Complete 








The standard No. 2C Capstan Lathe has a bar capacity of 1iin. with a swing over the bed covers of 13}in. 
Many new features are incorporated including inbuilt electrical equipment, twelve spindle speeds, both 


forward and reverse, raised centres giving an increased swing, large capacity swarf tray, bed protected 
by stainless steel covers, etc. 


OUR COMPLETE RANGE INCLUDES CAPSTAN AND 
TURRET LATHES WITH CAPACITIES UP TO 35 in. SWING 


OVER BED AND 8}in. DIAM. HOLE THROUGH SPINDLE. Full details on request 


H.W.WARD & CO. LTD 


SELLY OAK ,-} BIRMINGHAM 29 


TELEPHONE \\~ 4 SELLY OAK 1131 
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2NU UNIVERSAL MILLER 


Table Movements 
28 in. x 10 in. x 18in. 
Separate Motors, 


5 h.p. and 14 h.p. for 
Spindle and Feed Drives. 


Suds Pump 


electrically driven. 














_ [PARKSON 





J. PAVRIRINSON Ge SON (SHIPLEY) 25RD, ySHPLEY, TELEPHONE 


P371-1B 
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B.I.P. supply Beetle—the highest 
quality Polyester Resin on the market. 


Lifeboats made from Poly ester/glass 
fibre materials are corrosion-resistant 
er and impervious to marine borers. 
a e: 
a: ie | lasti CS 


Paper sacks find wide use in industry, 
especially for packaging agricultural 
fertilizers. These Fisons’ sacks, 
supplied by Bowater Packaging 
Division, are made from paper 
treated with Beetle Paper Resins— 
a B.1.P. product —to impart 

high wet strength. 


Plastics enter even into the manufacture of 
footwear. The toes of these children’s sandals 
are brushed internally with Beetle Urea Resin 
—a B.1.P. product—to provide durable 
stiffness and retention of shape. 


In sacks and shipping, in fashions and footwear, plastics today play 
their part. Their role may be contributory, it may be fundamental, B.1.P. Services 


but the wonder of plastics is in their versatility, their infinite The full resources of the B.1.P. Research, 

oer ; etal Technical Development and Design services are 
possibilities. Types and grades are innumerable, each with its own |; sp, disposal of manufacturers interested in 
the possibilities of plastics. Advice will gladly 
be given on any problem concerning plastics 
intending user. The leading plastics materials manufacturers gpplications, irrespective of the type of material 


involved. 


properties—and limitations—presenting a wide field of choice to the 


maintain extensive consultative and development services, and none 


is better qualified to advise and assist than B.I.P. 


B.1.P. CHEMICALS LTD: Oldbury: Birmingham By P) 


Tel: Broadwell 2061 - LONDON OFFICE: 1 Argyll Street, London, W.1 - Te/: Gerrard 7971 
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“BROOMWADE” 


and Automation §& 














Increased applications of Automation are now 
being accepted as a necessary adjunct to increased 
production. When generally operative it is hoped 
it will bring greater leisure and prosperity to all. 
Compressed air is one of automation’s vital 


auxiliaries. It is and will be used increasingly. 


Broom & Wade have been exclusively 
engaged with compressed air and its 
applications to industry for over 50 
years, and this experience is built into 
every machine produced. High efficiency 
and complete reliability is the founda- 
tion of “ Broomwade’s” world wide 
reputation. 

If you have any problems concerning the applica- 


tion of compressed air in industry, we shall be 





pleased to offer you expert advice. “ BROOMWADE” Type 
TS2X Compressor. 

VISIT STAND 20 TS type compressors are 

at the available in capacities 


PUBLIC WORKS 
& MUNICIPAL SERVICES 
EXHIBITION, OLYMPIA 
12-17 NOV. 1956 


from 335-1,000 cubic ft. 
per minute at 100 Ibs. 
per sq. in, pressure. 


"BROOMWADE 


Air Compressors and Pneumatic Tools 














BROOM & WADE LTD., P.O. BOX No. 7, HIGH WYCOMBE, ENGLAND. 
Telephone: High Wycombe 1630 (10 lines) Telegrams: “‘Broom”, High Wycombe, Telex. 





421 SAS 
When replying to advertisements please mention the Journal 
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COMBINES THE HIGHEST PRECISION WITH 
ROBUST CONSTRUCTION © MAG. UP TO 1,000X 
Combining the following features: Dead centre, adjustable drive 
for zero settings, large vernier screen reading direct to 6 secs. 
(estimation 3 secs.) and conforms to N.P.L. Specification 
MOY/SCMI/S6. 


MAIN DIMENSIONS 


Height of Centres...............0000+ 43° (117.5 m/m.) 
Centre Distance (on Base) .......... 24° (610 m/m.) 
Size of Face Plates ............:s0s00e0 74” dia. (190 m/m.) 
DO CIGD nce soceccecescsesssdcose No. 2 Morse Taper 
OTe GO CD a ccdkcrcincessetecesevenmeienie ..-42 Ibs. 


PRECISION 
GRINDING, LTD. 


MILL GREEN RD.. 
MITCHAM, SURREY 
"Phone : MITCHAM 3014 


A SUBSIDIARY OF GEORGE H. ALEXANDER MACHINERY LTD. 


The Institution 


i DIVIDING 
HEAD 


of Production Engineers Journal 













82-84 COLESHILL ST., B'IIAM. ‘Phone ASTON CROSS 3264 
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OR—machine your components where they are cast 





The proof of a casting lies in the machining. In this respect, Lloyds have unique 
on-the-spot facilities for machining castings made in their own foundry. This 
service operates to the advantage of the customer. 

When an order is placed with Lloyds for casting and machining, the two 
Operations are co-ordinated and treated as one production job. Casting 
methods are prepared for jigging, important faces are given special 
care in the foundry and the finished product benefits by an 

integrated system of quality control. 

Lloyds also have extensive capacity for proof machining 

or high precision finish machining. Lloyds machine shops 

represents the best in highly skilled personnel and modern 

equipment that the renowned Midlands can offer. 


LLOYDS 


Britain’s Best Equipped Steel Foundry 





PUMP BODY, weight 1,230 Ibs., dimension 2° 114" 
x 2° 8 x 1° 84°, Cast for Sigmund Pumps Ltd. 


A Print for industry Ltd advert sement 


P. H. LLOYD & COMPANY LTD., P.O. BOX § JAMES BRIDGE STEEL WORKS DARLASTON JAMES BRIDGE 2401 


When replying to advertisements please mention the Journal 
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from jets to jelly babies 





Already, in almost every industry, 
PNEUTOMATION — Lang Pneumatic 

Control Gear — is greatly increasing productivity. 
A look into any factory reveals instances in 
which an automatic means of operation could 
reduce costs, boost output, increase accuracy 

and save human effort and time. 

Lang Pneumatic Control Gear provides 

materials movement between process points, 

and takes care of sequence operations on 

machine tools and process plant, eliminating errors, 
maintaining greater accuracy and effecting 
marked economies. 


MADE UNDER LANG PNEUMATIC CONTROL 


Jet engines Iurbo-prop Engines - Automobiles 
Milk - Money - Bicycles - Shoes - Boxes 

Motor Cycles - Canned Foods - Metals - Ra lway 
Wagons - Textile Components 

Fountain Pens « Soap - Bricks - Plastics 

Chemicals - Confectionery 


PNEUTOMATION 


Registered Trade Mark 


LANG PNEUMATIC CONTROL GEAR 


entirely non-corrodible 





‘LANG PNEUMATIC LTD 


VICTORY WORKS BIRMINGHAM ROAD WOLVERHAMPTON Tel: 25221:2°3 
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Photograph by courtesy of Jaguar Cars Ltd. 


A great basic advance —- 
Positive Instrument control of carbon 





ine hundred and ninety-nine out of a thousand production men have never 
seen a continuous instrument record of the percent carbon in a furnace 
carburising gas. 


This invaluable information is now available to you as easily as a temperature 
record. It shows the percent of active carbon in the atmosphere of the L. & N. 
ai~mocarb furnace, and therefore the surface carbon content of the parts being 
treated. And further the actual percent carbon is entirely under your control — the 
carbon you get is the carbon you set on your Microcarb control instrument. 


This carbon control unit is of major importance in that it results in a 
tremendous increase in the versatility of our world renowned Homocarb electric 
gas carburising furnace. In addition to its original function of case carburising it 
can now be used for carbon restoration, homogeneous carburising and hardening, 
with great advantage. In carburising, for instance, excess carbides can be prevented; 
networks and retained Austenite can be eliminated, this reducing rejects and 
lengthening the life of the product. When hardening, carbon pick-up and 
decarburisation are no longer problems, and distortion is practically eliminated. 
Carbon restoration and homogeneous carburising, previously difficult or impossible 
to control on production work, are now thoroughly practicable. 


Consideration of the above facts will suggest to you that its vastly increased 
versatility makes the Homocarb furnace an almost indispensable item of Heat 
Treatment equipment. 


The illustration pictures an installation working at Jaguar Cars Ltd. 


The attractive Microcarb control booklet will be sent to you with pleasure on request. 


INTEGRA, LEEDS & NORTHRUP LTD. 
183 Broad Street Birmingham 15 
"Phone: Midland 1453/4 Telegrams: Flometer Birmingham 


Works at Birmingham 
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af STONE WALLWORK LTD 





Ideal for fast Production 
and for precision and tool- 
room work. Drive by 10 h.p. 
motor, speed range 2lI- 
945 r.p.m. Also made in 


104” size. 


WOODHOUSE 
MITCHELL 


WAKEFIELD RD. BRIGHOUSE, YORKS 


Tel:—BRIGHOUSE 627 (3 lines) 
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SAN ESTEBAN 


A major contribution to Spanish hydro- 
electric development is the erection of 
19 power stations, comprising a total 
capacity of 845,200 kVA, which are 
eventually to be constructed for the 
Salto de Sil, S.A.. The electrical 
equipment for the San Esteban station, 
the largest of the group, is being 
supplied by Metropolitan-Vickers. The 
total capacity for this station will be 
300,000 kVA, and the M-V contri- 
bution to this consists of four 75,000 
kVA A.C. Generators, together with 
the transformers and switchgear. 


Stator of the 75,000 kVA 214 r.p.m. vertical generator. 
One of four ordered for the station. 


The rotor of the 75,000 KVA vertical generator, 


Assembly of thrust bearing bracket 


METROPOLITAN -VICKERS 


ELECTRICAL CO LTD TRAFFORD PARK MANCHESTER, 17 


Member of the AEI group of companies 


Leading Electrical Progress 


When replying to advertisements please mention the Journal 
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7 ins. diam. x 4 ins. wide High Rake Side & Face 
Milling Cutter. 


250 ft. per minute surface speed. 
104 ins. per min. feed. 
4 ins. depth of cut. 


— eI 


ALLOY STEELMAKERS 











FORGEMASTERS * STEEL FOUNDERS * HEAVY ENGINEERS 
THOS BROWN LIMITED SHEFFIELD . ENGLAND 
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A battery of six Heenan Water Coolers installed by the Metropolitan-Vickers 
Electrical Co, Ltd. at their Mosley Road Works, Manchester. 


Heenan Water coolers and Heenan-Marley Aquatowers, by reducing water costs 
quickly pay for themselves. Users of diesel, gas and petrol engines, inane 
plant, air compressors, liquid controllers, or other machinery needing constant 
supplies of cool water, can reap a handsome dividend year after year by their 
installation. 





HEENAN & FROUDE LTD. : WORCESTER : ENGLAND 
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These typical double cold bends 
show the remarkable ductility 

of Wrought Iron. Essentially 
fibrous in its structure, Wrought 
Iron possesses an exceptional 
toughness which gives it a high 
resistance to vibration and 

sudden shock—properties which it 
retains under severe 

cooling and heating stresses. 
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Here is a face that says ‘danger’; but 
danger is not always so easily identi- 
fied. Today, and every day, humanlife 
everywhere depends on such hidden 
factors as the strength of a coupling 
ora cable chain. For equipment that 
carries such heavy responsibilities, it 
is safer to specify Wrought Iron. 

The toughness of Wrought Iron 
is unequalled. Besides withstanding 
shock and overstrain, it staunchly 
resists rust and corrosion. Contain- 
ing slag inclusions which reinforce 


Distance 


its own susceptibility to welding, it 
is for many purposes both safer and 
more economical than mild steel as 
a long-term proposition—especially 
under exposed or wet conditions. 
Wrought Iron in strips and bars 
and in a variety of sections is pro- 
duced at the Midland Iron Works 
for innumerable uses. We will gladly 
send you a free copy of our Section 
Book, and our technical representa- 
tive is at your service for consultation 
on any Wrought Iron application. 


The Midland Iron Co. Ltd 


MIDLAND 


IRON WORKS 


ROTHERHAM 
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MIKROKATOR ¢ 


The most sensitive mechanical 


comparator made 


Amplifications to 5000:1 achieved through the unique 


CEJ “ twisted-strip” device, giving a completely 


frictionless movement. 


This enables extremely fine 


measurements to be obtained to within very close 


limits of accuracy. 


CEJ PRODUCTS 


Ground Thread Taps 
Screw Plug Gauges 
Screw Ring Gauges 


Circular Chasers 
and Holders 


Round Dies 

Thread Milling Hobs 
Thread Rolling Dies 
Plain Plug Gauges 
Micro Snap Gauges 
Surface Finish Indicators 
Micrometers 


Deltameters 
(Automatic Sizers) 


Bore Gauges 

Drill Chucks 

Gauge Blocks 

Dynamometers 

Extensometers 

Plain and Screw Snap 
Gauges 

Plain Ring Gauges 

Gronkvist Drill Chucks 

Dial Gauges 

Tapping Attachments 


Multiple Interference 
Microscopes 


Vernier Height Gauges 


Liil 






\ 





Mikrokator 
simultaneously checking 
the O.D. track and 


concentricity of a ball-race 
outer casing. 





A.1.D. AND A.P.1. APPROVED 
SOUTHFIELDS ROAD, DUNSTABLE, BEDS - TEL: DUNSTABLE 422/35 





DHB/2362 











RISTOL AEROPL 
: ENGINB DIVISION (RODNEY WORKS) 
FILTON HOUSE, BRISTOL, ENGLAND. 
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Glostics Limited, 
Tuffley Crescent, 
Gloucester. 


| For t t f Mre Ma 


Dear Sirs, 

AS Pp On 3 
of the of eC Iron, 
Tetraf#eride Nozzles w 

Chilled Iron 

Tungsten Carbide 


Cervon Tetra Boride 






We are also forwarding to 
over one used Carbon Tetre Som. 
‘ination; this nozzle havir, 
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AGENTS -: IMPREGNATED DIAMOND PRODUCTS LTD 





TUFFLEY CRESCENT - GLOUCESTER 









ANE- COMPANY. LIMITED. 


Per karts, 
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TELEPHOre 
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4st December, 1954 
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CTB nozzles outlast them all 


Glostics Ltd = 


A ” bore Carbon 
Tetra Boride Nozzle 
with tapered lead-in 
after four months use 
with alumina shot. 

Note:—The bore at the 
nozzle throat is only 
sy” larger than when 
new. 
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Think of a product... 
... any product... 


. what does it owe to the efforts of the chemists, engineers, metallurgists, physicists, 
technologists and craftsmen of The Morgan Crucible Company ? 
Directly or indirectly, the products, components and pieces developed and manufactured by 
them are essential to every industry throughout the world. That is the unique position they 
have gained over the past 100 years—a position they will strengthen with the growth of 


electronic and nuclear engineering. 


CARBON AND GRAPHITE—ELECTRICAL, CHEMICAL AND MECHANICAL ; 
M Qd R ( A N S CRUCIBLES, FURNACES, REFRACTORIES; RADIO PARTS, SINTERED 
METAL PRODUCTS AND ELECTRIC FURNACE ELEMENTS. 


CENTENARY 






THE MORGAN CRUCIBLE COMPANY LIMITED, BATTERSEA CHURCH ROAD, LONDON, S.W.1I1. BAT: 8822 


MCC 120/A ' . 
When replying to advertisements please mention the Journal 
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N our day we lost a lot of sleep trying to think 

of better ways to control power. We never 
got very far — but today there is a perfect answer 
to your problems. WESTOOL Solenoids! Their e 
automatic and instantaneous control of machine 
movements saves valuable time and manpower and O | e Nn Oo i d S 
gives designers new scope. Write to WESTOOL 
today—you'll be surprised what their Solenoids 


—. are doing many jobs 


WESTOOL Solenoids are being used by many 

well-known manufacturers to actuate and control lof 4 
machinery. Solenoids pull, thrust, lift, lower, stop, 

start with a certainty, regularity and convenience 

that no other method can challenge. Some that Tap 
have benefited are Bendix Washing Machines, SSE. 


Adams Powell Can Packers, ‘ Meritus’ Spotwelding 


Machines, L.T.E. Ticket Issuing Machines and 
many others. Remember, the WESTOOL range Cy CG t ¢ 


of A.C. and D.C. Solenoids is the most compre- 


i i ee ee ee ee 


hensive listed by an English manufacturer. ; ; 
Westool will be glad to advise vou on the most 
suitable solenoids for your purpose. Technical data 
sheets available on request. 


WESTOOL ST. HELEN’S AUCKLAND, CO. DURHAM 


LIMITED Phone: West Auckland 317 (6 lines) Grams: Solenoid, West Auckland 











Westool also make Coils, Coil Winding Machines, Transformers, Warner Electric Brakes and Clutches, Grinders, Small Motors, Vibrators, Air Conditioners, ete. 





TIB 46 
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precision made throughout 





THE HOOVER FHP MOTOR IS Hoover F.H.P. Motors have won universal recognition 

IDEAL FOR USE IN: in industry for power, precision and performance. 
Refrigerators - Washing Machines Built around one basic design, incorporating all the 
le Mian piggy ee latest engineering developments, this compact Hoover 
inery - Air Compressors + Butter Churns ‘fractional’ is quiet, free from vibration, and has 
Drilling Machines - Stokers - Coffee ; , ; 
Grinders - Shallow Well Pumps - Milk an exceptionally effective cooling system. 
Coolers - Grinding Wheels - Labelling hE ; 
Machin - Air Condlieuing Fees Competitive in price, all Hoover F.H.P. Motors 
Circular Saws - Bottle Washers - Produce are backed by the unique Hoover service plan. 
Graders - Sewing Machines - Bacon : f a 

Slicers - Carton Stitchers Etc. For full technical information please write to: 


HOOVER LIMITED 


Industrial Products Department - Cambuslang - Lanarkshire - Scotland 
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12'x 12'x 8’ 6” Airless Blast 


Cleaning Room with 

3 Centriblast Impellers and 
Compressed Air 

“ Spotting '’ Equipment. 
The 10’ dia. Power 
Traversed Bogie carries a 
10 ton load to the 

Power Rotated Floor. 





The Power Operated 
Rise-and-Fall Door 
together with Bogie 
Traverse, Impellers, Shot 
Return and Reclaim 
System are sequence 
controlled by the “ Push 
Button ” Starter Panel. 





Dust Control by 

“ Spenstead ” Rigid Screen 
Filter and Clean Air Fan 
complete. 





A FIRST-CLASS INSTALLATION 


SPENCER AND HALSTEAD LIMITED 
BRIDGE WORKS OSSETT YORKSHIRE _ Telephone: OSSETT 821/4 (4 LINES) 


We are LONDON: EPSOM 220! , BIRMINGHAM: EDGBASTON 1539 


GLASGOW: CENTRAL 5909 : MANCHESTER: DENTON 2934 


P.1646 


not far away 
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IN} (| nf (] * Manufacturers of office machinery, motor 


vehicles, ordnance and other equipment have 


quickly discovered many satisfactory and 
economic applications for components, quantity 
produced by this advanced sintered metal 
technique. And there is little doubt regarding its 
rapid acceptance by industry at large. 


This process, by use of metal powders, 
permits the production of strong, accurate parts 
in iron, steel, bronze and brass. Such sintered 


metal parts are intended to replace 
intricate and costly machined parts. 





(01 Oded efficiency [Ot Oll-TOUnd economy 


M.P.L. components are high-strength, On material costs alone—when wastage is taken into account 
precision products of controlled density. —the die-pressed products of M.P.L. are often less costly than 
Ferrous compacts can be hardened. In their ‘machined from the solid’ counterparts. And by 
conventional machining, ‘tear’ — as purchasing M.P.L. piece parts direct, valuable works capital 
revealed by inspection under magnification plant can be released for other duties. 


—is often characteristic. The danger is that 
such minute reticulations provide a ready 
starting point for fatigue fractures. M.P.L. 


Review your products with a view to incorporating sintered metal 
parts wherever possible. You may call upon us at any time to answer 
your questions concerning this new technique. An _ informative 
produce to extremely close tolerances brochure is available to Design Engineers on request and we are always 
without resort to machining. happy to supply sintered metal samples to specification. 


Metal Components by A - L. 


Machine Products Limited, Kembrey Street, Swindon, Wilts. 





Industry employs Sintered 





One of the Plessey Group of Companies 


7) MPL3 








More and more manufacturers are standardizing 


on 
(a) 
(b) 


(c) 


(d) 
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Fitted any good 
unions lately ? 
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Enots brass solderless unions because : 
They make a 100% leak proof joint. 


Fitting and assembling costs are 
reduced. 


The range of some 700 compon- 
ents caters for outside diameter 
tube sizes from }” to 14” and 
for pressures from 4,000 to 
1,000 Ib. per square inch, 
according to size. 


They are specially suitable 
for compressed air and 
hydraulic circuits. 













Enots standard pressure gauge (0-160 Ib. per sq. 
inch) fitted with solderless nut and sleeve 
which enables gauge to be tightened into position 
and facing in any required direction without all 
the usual troubles always experienced when 
the gauge is screwed. 





SOLDERLESS UNIONS 


We invite you to send for our catalogue SF854 which also 


includes details of copper, Bundy steel and flexible tubing. 


BENTON & STONE LTD - ASTON BROOK STREET - BIRMINGHAM 6 - ENGLAND 
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UP-STROKING 
PRESSES 


GIVE 7 TO 10 TIMES NORMAL 
TOOL LIFE 





PLUS GREATLY INCREASED 
PRODUCTION RATES ! ! ! 


This precise and rugged Swiss-built 
machine gives greatly extended tcol 
life up to, invariably, seven to ten 
times that obtained from any other 
type of Press by virtue of its design 
whereby verticai backlash is entire y 
eliminated; this means that the 
punches can be set so that they 
never enter the die. The machine 
shown is a double crank type 
equipped with double roll feed, 
strip end shear, scrap shear, and 
automatic stopping device. There is 
a full range available from 6 to 240 
tons, single and double eccentric. 


PEAR 


PLEASE LET US DEMONSTRATE TO YOU 


VAUGHAN 


ASSOCIATES LIMITED 





4 QUEEN STREET, CURZON STREET, LONDON, W.I 
Telephone: GROSVENOR 8362-5 


Midland Office: WILFORD CRESCENT, NOTTINGHAM 
Telephone: NOTTINGHAM 88008 


When replying to advertisements please mention the Journal 
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Hold at 1020° 
for 10 seconds! 


From dark red to dazzling white, the 
colour of a heated material gives a 
rough and ready indication of its heat. 
Electro-heat is never rough but it 
is always ready—ready to bring the 
workpiece to an exact temperature for 
an exact period of time. And all the 
heat goes into the job, not into the 
surrounding atmosphere—which is one 
of the reasons why electro-heat is so 
economical for precise heat treatment. 


In every industry, for scores of 
applications, electricity means higher 
productivity. 


Electricity for Productivity 


Ask your ELECTRICITY BOARD for advice and 
information, or get in touch with E.D.A. They 
can lend you, without charge, films about the 
uses of electricity in industry. E.D.A. are also 
publishing a series of books on Electricity and 
Productivity. Titles now available are: Electric 
Resistance Heating, Electric Motors and Controls, 
Higher Production, Lighting in Industry, and 
Materials Handling. Price 8/6, or 9/- post free. 


issued by the 
British Electrical Development Association 
2 Savoy Hill, London, W.C.2 
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MAYBE YOU CAN LIFT A SACK OF COAL. THAT’S 
STRENGTH, BUT WHEN YOU'VE BEEN DOING IT 
ALL DAY, THAT’S FATIGUE. 


It has always been an easy matter to show a high Rockwell 
reading of hardness by merely heat treating any one of 
many varied steels. These steels may show up splendidly 
in a tensile test, but are completely worthless on today’s 
higher speed machines and heavier stress forming service 
conditions. Why are they worthless? They have no fatigue 
life. Fatigue is a factor which has only received full con- 
sideration in recent years. It simply means that metal gets 
tired and gives way under continual stress, as when you 


bend a piece of wire back and forth until it breaks. 


finest screws and you can specify 


a AN OE @) 5 


Unbrako technicians constantly strive to achieve the 


perfect balance between tensile strength and fatigue 
resistance. That is why Unbrako use only best quality 
Alloy Steel to their own exacting specifications, and 
make screws to the highest possible standards of 
unvarying precision. At the trouble spot under the 
head (1) Unbrako have a fatigue- 
resisting fillet. At the thread 
root (3), fatigue resistance is 
greatly increased by the con- 
tinuous closely-knit grain flow 
and rolled thread (2) and super- 
ior notch-free surface finish. No 
doubt, Unbrako make the world’s 


them with confidence. May we 





send you fuller details? 


BRA 





UNBRAKO SCREWS COST LESS THAN TROUBLE 


THE 





UNBRAKO SOCKET 





SCREW COMPANY 





LIMITED COVENTRY 
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machines 














The Russell Hydrofeed range 
includes : 
e Straight and angular cutting 
models ¢ Automatics ¢ Verticals 
e Special Billet cutting models 
Patented Features : 
@ Interlocking Vices — for easier 
setting ¢ Hydraulic Circuit — 


for efficient cutting \* " “ SAW 
SHARPENING 
MACHINE 
Capacity 
II” to 48” blades 
S. RUSSELL & SONS LIMITED > *HYDROFEED’ 
LEICESTER, ENGLAND | COLD SAWING 


MACHINE 


futormnatic 


bar fee d 


Backed by over 40 years’ specialised experience 




















WHEN YOU ARE WANTING NEW 


AIR COMPRESSORS 


DO NOT FORGET THAT WE HAVE 
A COMPLETE RANGE TO SUIT ALL DUTIES 





Whatever it isyou need—large or small capacity— 
high or low pressure—we can supply the best 
machine for the purpose, and our fifty years. 
of specialised experience are at your service. 


REAVELL & CO. Lt. 


IPSWICH 





Telegrams: Reavell, Ipswich Telephone Nos.: 2124-5 

















See > ™ <a 
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TODAY’S PROBLEMS IN INDUSTRY 


Cutting Machining Time 





In these days of competition both at home and abroad, machining time is a vital factor in main- 
taining competitive prices. It is expensive in labour and materials, and accounts for a considerable 
proportion of overall production costs. One way of cutting it to a minimum, however, is zinc die 
casting. Consider carburettors, for example. These are one of the first component parts for which 
zinc alloy die castings were regularly used, and as their design has become more and more compli- 
cated, die castings have proved themselves to increasing advantage. No other process allows such 
fast production of accurately held, complex shapes. Cored holes need only reaming or, where 
necessary, tapping; and the free machining qualities of zinc alloys make such operations easy and 
fast. Mating surfaces can often be used as cast. Justifiably this process is claimed to be the shortest 


distance between raw material and finished product. 


Write for list of members and publications describing the properties and uses of die castings to:— 








: 2 ZINC ALLOY DIE CASTERS ASSOCIATION 
ZADGA 
34 Berkeley Square, London, W.I. Telephone: GROsvenor 6636 














My 
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FOR GENERAL ENGINEERING 


Made to British, Continental 

and American specifications 

The largest standard stock range in 
the United Kingdom .. . . plain, 
headed, serrated, fixed and _ slip 
renewable types. Hardened, ground 
and lapped to the highest standard. 


BUSHES FOR PLATE JIGS 


Specially developed for jigs made 
from thin sheet metal, as widely 
used in the aircraft industry. Full 
range of bore sizes. 


BUSHES FOR GLASS FIBRE JIGS 


With the extensive use of glass fibre 
and laminate plastics in jig construc- 
tion we have developed a range of 
special bushes designed to afford the 
most rigid anchorage. radially and 
axially. The recessed serrated type for 
moulded jigs has already been widely 





adopted and can be supplied in a 
complete range of bore diameters. 





TALBOT TOOL CO. LTD. 


















hl 



























Sales Division: 87 BOROUGH HIGH STREET, LONDON, S.E.!. Phone: HOP 3722 
Il / 


actkRt 
a PARTITIONS 













Mul 


IN HEIGHTS 
FROM 
7ft. TO 23ft. 


Send for full details NOW to:- 


ACROW (ENGINEERS) LTD. 


SOUTH WHARF, PADDINGTON, 
LONDON, W.2. 


Telephone: AMBassador 3456 (20 lines) 


% They can be dismantled 
and re-erected to suit 


any change of plan Branches at: BIRMINGHAM LIVERPOOL 
MANCHESTER ° LEEDS - BRISTOL - NEWCASTLE 
SOUTHAMPTON * SWANSEA - GLASGOW 
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TAYLOR- 
mlel:inels 


A Company founded 


on the basic need for 














Precision, and never 






since surpassed in 






the desi gn and 






development of 






Measuri ng Instruments 













Model 3 ‘TALYSURF’ 


for Surface Measurement 


‘Micro’ ALIGNMENT TELESCOPE 


Optical Tooling for large Jig Building 


‘TALYROND’ Roundness Measuring 


for Balls, Rollers, Races, Pistons and Cylinders 


TAYLOR, TAYLOR & HOBSON LTD., LEICESTER 
4 


& Member of 
RANK PRECISION INDUSTRIES tTo 





When replying to advertisements please mention the Journal 
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PROMPT DELIVERIES — 
FROM STOCK 


A genuine off the shelf service for all machine shop equipment is 

offered. Comprehensive stocks of “ Galtona O.K.” Serrated blade cutters; 
“ Galtona”” Ground thread taps and dies; twist drills; | & S Tools; 

Vices; H.S.S. Milling cutters and reamers; Carborundum products; 

lathe and drill chucks; socket head screws; precision tools; 

power transmission appliances; belting, pulleys and mill gearing; 

mill furnishing; machine tools and equipment:— 


STEELHOUSE WORKS - OLIVER STREET - BIRMINGHAM 7 


Yelephone Aston Cross 3001 (12 ms) elegrams Cogs Bir 





Sp) NORTHERN AREA OFFICE: A. V. Green, Britannia House, Wellington Street, Leeds, | . 
a LONDON AREA OFFICE: A.J. Percy, 240, Romford Road, Forest Gate, London, E.7. 


S SA EVERYTHING FOR THE 


ENGINEERING SHOP 


% TELEPHONE 


BIRMINGHAM (Heaa Office) 
ASTON CROSS 3001 
LONDON OFFICE 
MARYLAND 2564 

LEEDS OFFICE 

LEEDS 21212 








ant 
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MOORE JIG GRINDING 


CATMUR We proudly present the first British 
built Moore-Catmur Jig Grinder. This 
fine machine cuts time by 25%, 
accurately locating and grinding holes 
and contours. 


Fast accurate grinding of any contour, 
regular or irregular, is simple with the 
Moore-Catmur Jig Grinder. Particu- 
larly valuable for form grinding of die 


1 be Ae 4 tee OM 3 | 


1) 


Wi. 





sections. 
Let us forward further details. Supplied with infinite range of grinding speeds 
from 12,000 to 60,000 r.p.m. Table area 








10” X 19”. 


MACHINE TOOL CORPORATION LIMITED 


103 Lancaster Road, Ladbroke Grove, London, W.Ii. ‘Phone PARK 9451/2 


Rainbow 
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is clear to the user of K.9 oil-hardening steel. It’s supplied 
in numerous standard sizes in square, round and flat sections, 
with a hardness of 207 Brinell, and is therefore, readily 
machineable. What’s more, as it’s an oil-hardened steel, 
there’s little risk of contraction or expansion — less than 
1/1000” per inch when hardened. 


In fact, it’s so easy to heat-treat that it’s an ideal steel for 
tools requiring the highest accuracy—dies, stay-taps, 
broaches, and so on. Write for further details, using the 
request form. 


eS Tour STEEL 





| To Edgar Allen & Co. Ltd., Sheffield, 9. 


Please post K.9 folder to: 




















EDGAR ALLEN & CO.LTD. 











Name 
ron IMPERIAL STEEL WORKS -SHEFFIELD-9 
Address 
1P.E. PHONE: SHEFFIELD 41054 GRAMS: ALLEN SHEFFIELD 9 
When replying to advertisements please mention the Journal 




















REVOLVING CENTRES 


Revolve with the work 

\ and can thus stand up to the 

3 higher speeds and heavier 
work demanded by modern 
engineering practice. 


FRANK. 


ARCHER TOOL WORKS - 
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SUPER CENTRE 
A permanent Hardened and Ground Socket 


with RENEWABLE HIGH SPEED STEEL 
inter-changeable 


INSERT. Standard 


SPEED STEEL BUTT 


STANDARD SOLID CENTRES 


Precision ground to give 
perfect concentricity. Tapers to 

standard gauges. Made in High Grade 
CARBON ALLOY STEEL, or HIGH 


WELDED. 


inserts enable centre to be 
quickly replaced. 


ZALR G [rl RY 


BALL & ROLLER BEARING TYPES 


REVOLVING GENTRES 


All types of centres are made from the best grade 
steel, and are designed to give greater efficiency. 
Take higher speeds, and remain true under the most 
strenuous conditions of present day engineering. 


ASK FOR LISTS NOS. 50B and 85 


MILLHOUSES 


SHEFFIELD - 


GUYLEE & SON LTD 















— 







Why not consult us about that one-time useful machine tool 

which is now standing idle? We have a comprehensive machine tool 
rebuilding service available for LATHES, AUTOMATICS, 

MILLERS, SHAPERS, PRESSES and DIE CASTING MACHINES. 
Machines are completely stripped, parts replaced and when 

rebuilt carry our six months’ guarantee. 


SEND FOR DESCRIPTIVE LEAFLET. 
































gin 2 
oe 3° vd 
oo fee os 
Fe dl a z 
SS go a is 
Pr=z-9 2. uy prety BS is 
ey. ele Lae Tea 
— F ha bets oe aea° Tt 
qj r3d . 
a5 
oad 
ifs 


—dd 


ONE OF MANY DIFFERENT TYPES OF MACHINES 


BROCKHOUSE 
MACHINE TOOL 


REBUILDING 
| SERVICE 








J. BROCKHOUSE & C 


Machine Tool Division 


(BROCKHOUSE) | 


O. LTD. 


ELMS WORKS - WOLVERHAMPTON 
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Vertical Boring | | _ 


Turning Mill + 


NHN 
May, 


MODEL SK12 ILLUSTRATED 


“é 






f 


HT 


2 


Chee 


High table speeds, infinitely 
variable. 


Anti-friction bearings fitted 
to spindle. 


Drive through variable-speed 
commutator motor. 











Cross-rail automatically 














clamped and unclamped when 
raising or lowering. BRIEF SPECIFICATION 
Maximum swing with side head . 49 in. 
Maximum swing without side head . §3 in. 
Ee A Ae LY D . L | VE fe y Maximum distance between table and : 
rail head toolholder ° 39 in. 
Table diameter ae . 46} in. 
Infinitely variable speed from 3.55-150 r.p.m. 
Variable speed motor output . . 27kW. 
ye re Weight of machine . 15,600 kg. 











The Selson Machine Tool Co. 


CUNARD WORKS, CHASE ROAD, NORTH wom Ged. Was Sek, Boke}, Han, Ia Aa! 


Telephone E gar 4000 (10 ines) Telegrams: Selsomachi, London 


$s4/SMT 153 


Journal 


mention the 


When 


replying to advertisements please 
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TRAMWAY PATH, 


UNIVERSAL Hijo 
TOOLS LIMITED 





















Guards have been removed to show more clearly how 
high speed production can be made easy. 

You can produce up to 3600 components per hour on 
your existing press by installing our feed. 

The AUTOHAND model for geared presses and the 
SYNCROFEED model for ungeared presses will increase 
your press production with perfect safety from 
75°, to 400°, ! 

A cinefilm is available showing various applications ; 
details of these feeders and other equipment will be 
forwarded upon request. 






Strip Scrap Combined 
Straightener Auto. Feed Chopper Cradle Coil Cradle Lubricator Roll Feed 


it 
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’ PRECIMAX. 


PRECISION MACHINE OSS 


Sy 
Ti 


——— / PLAIN 
CYLINDRICAL 
GRINDING 


PRODUCTION 
FINE BORING 





KEIGHLEy 


TELEPHONE: CROSS HILLS 32); (3/ines) 


When replying to advertisements please mention the Journal 
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Rust 
preventive oils 
and 

COATINGS cca on tact 
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Organic Finishes Division 


Croda. 


Goole 
London 
New York 
Milan 
Manchester 
Bradford 


Croda House, Snaith, Goole, Y orks. : Snaith 277 








“ Newallastic” bolts and studs 
have qualities which are abso- 
lutely unique. They have been 
tested by every known device, 
and have been proved to be 
stronger and more _ resistant 
to fatigue than bolts or studs 
made by the usual method. 
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IMIVZAS Automatic Die Sinker 




















Illustration shows machine copying with vertical 





attachment fitted, and using the two rotary tables 


MODEL FKO8c 
TWO MILLING 
SPINDLES 


Arranged with two angle plates 
for simultaneous reproduction of 
two components 

SEE THIS MACHINE 
AT OUR SHOWROOMS 








, + oe 
Table, 2 Rotary Tables : pc ar ... 27hin. dia. 
Longitudinal Table Traverse (automatic)... ... 39zin. 
Transverse movement of slide sas aS .-. USZin. 
Vertical travel of spindle head ne ae oo | SUM 
pep- Our showrooms are only a few Spindle Speeds (8) a ic a ye sd — a. 
minutes from London Airport. Feeds (8) open 
Longitudinal Table Feed (per min.) ... ees ... 25/32in. to 8iin. 
EXCLUSIVE DISTRIBUTORS Spindle Vertical Feed (per min.) ms as ... 17/32in. to 5Zin. 
IN THE UNITED KINGDOM Net weight approx. eee see eee ... 9} tons 








Nihine Std Cimpary Lined 


HAMPTON ROAD WEST- HANWORTH - FELTHAM - MIDDLESEX 
Phone: FELTHAM 4266. Cables & Grams: SHIPMENTS, FELTHAM 











LXxvi 


Specialists in 


mild steel 
fabrications 





the construction 
of all types of 
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When you require plant of bolted, 
welded or riveted construction contact 
Markland Scowcroft—manufacturers 
to individual specifications in almost 
any thickness of mild steel plate. 


Also consult Markland Scowcroft for 
Mechanical Tubing and Storage Tanks. 


Markland 
Scowcroft lid 


COX GREEN WORKS, BROMLEY CROSS, NR BOLTON 






Telephone: EAGLEY 600 (5 lines) 











P. B. COW & COMPANY LTD. RUBBER MANUFACTURING SPECIALISTS FOR EVERY IND 








et ee ane 





USTRY, INDUSTRIAL DIVISION: 470 STREATHAM 


> aa 





HIGH ROAD, LONDON S.W.16. PHONE: POLLARDS 4481 





The 








al 





The Institution of Production Engineers Journal LXXxVii 


FOR SPECIAL PROCESS EQUIPMENT... 


















This ‘B-W’ Conveyor 
type Electric Furnace is 
for vitreous enamelling 
and other heat treatment 
processes to 1000°C. 


Typical Trolley loading 
Oven for baking, curing, 
drying , etc. Heating by 
electricity, gas or steam. 





Whilst the range of standard ‘ B-W’ industrial heating equip- 
ment is very extensive, there are many cases when tailor-made 
plant to specific requirements is essential. 

Why not take advantage of our long experience and consult us 
on your next problem ? 


*B-W’ High Vacuum and 
Pressure Impregnating 
Plant for treating elec- 
trical equipment, porous 
castings, etc. 





Berbow Whi 
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..«CONSULT 








Informative literature is available Send us particulars of your requirements 


BARLOW-WHITNEY LTD. SALES OFFICE: 2 DORSET SQUARE - LONDON - N.W.1 - TELEPHONE: AMBassador 5485 - WORKS: LONDON AND BLETCHLEY 


When replying to advertisements please mention the Journal 
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computing 


The leading part played by Elliott Brothers (London) 
Ltd. in the development of electronic computing is 
exemplified by this unique range of machines using 
techniques at once advanced yet proven. On all 
Elliott computers, plug-in units—pioneered by Elliott— 
provide easy and reliable servicing. The electronic 
computing staff will be pleased to explain what these 
highly versatile machines can do for you. 





ELECTRONIC COMPUTING DIVISION, ELLIOTT BROTHERS (LONDON)LTD., 
ELSTREE WAY, BOREHAMWOCD, HERTS. TELEPHONE: ELSTREE 2040. 








The Institution of Production Engineers Journal 






Bedford hammers, made from 
Sheffield high grade steel 
are unbeatable. Craftsmen prefer 


these hammers for their 













perfect balance and handles 


that fit snugly in the hand. 


d. ‘quoiaaa 


Specially designed for every 


ei ccsreetscss 
i 


purpose — rigorously 
tested at every stage — facts 
which prove 


Bedford tools are the best. 


if it’s a good 
hammer it’s a 


BEDFORD 


JOHN BEDFORD & SONS LTD. LION WORKS, SHEFFIELD 
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The leading manufacturers 
of spark machining equipment 
now introduce their latest 






Mk III Model 


65 kW 





Harvester Tine forging die machined 
from the solid by Spark Machining in 
the hardened state 


N 


Jet Compressor Blade Forging Die 
reconditioned by Spark Machining 


3  Layshaft Forging Die, preformed and 
finished by Spark Machining 


SPARCATRON 


A battery of four Sparcatron heads operated from one main control 
unit in conjunction with three auxiliary control units. Manufactured by 
IMPREGNATED DIAMOND PRODUCTS 


LIMITED 
GLOUCESTER * ENGLAND 


Sole Agents for the United Kingdom - BURTON, GRIFFITHS & CO. LTD KITTS GREEN « BIRMINGHAM 33 





When replying to advertisements please mention the Journal 
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Better output in unit time 
depends on the coolant 


No engineering firm can afford to get less than the maximum output from its machine 
tools. And it has been proved time and time again that both performance and production 
can be bettered by using a more appropriate cutting fluid. The most recent example comes 
from the largest nut and bolt manufacturers in the British Commonwealth, who, by switching 
over to SWIFT R.11 cutting fluid in their high speed tapping machines, stepped up their 
output of a certain type of nut so that a previous | month’s production tan now be done 
in 1 day. You can be sure that even we were surprised at this notable increase in output. 

Of course, the secret lies in our full range of cutting fluids which is so comprehensive 
that we are generally able to provide a cutting medium one better than the next man, no 
matter what metal or cutting process is involved Here are two interesting examples:- 


For multi-spindle automatics, capstan and turret lathes 


Versatile SWIFT S.S.15 is equally successful on the yellow metals and on steels up to 
45 tons tensile. 





For cooling most cutting operations 


The most popular of all soluble oils, COOLEDGE, has a rich emulsion which lubricates 
well at dilutions of 1:10 to 1:60 

As a first step, send today for *‘ Cutting Fluids ’’ our 64-page publication crammed with 
facts and figures and equally useful to your Production Manager, Tool Foreman or Buyer 





SPECIFY 





YOUR PARTNERS IN PRODUCTION 


FLETCHER MILLER LTD . ALMA MILLS ‘ HYDE : CHESHIRE 
CFio2 












Here is the simple answer to your part numbering 
problems —a precision set of hardened steel type 
enabling you to make up any combination of letters 
and figures. 

Pryor Interchangeable steel type is made in seven 
sizes 1/32”, 1/16”, 3/32”, 1/8”, 3/16”, 1/4”, 3/8’’ and 
is available from stock as a complete fount (as 
illustrated) or as individual pieces and holders for 
hand or machine use. 


EDWARD PRYOR & SON LTD 


BROOM STREET ~ SHEFFIELD - ENGLAND 
PHONE SHEFFIELD 2316! (5 lines) 


Write for oun now fee daciptie leaflet 
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put 


Electric Overhead 
Travelling Crane 


Paterson 


behind 
your 
materials 
and step up 
production 


Slat Conveyors 


The movement of materials and products 


through the plant from goods inwards to 


Foundry 


despatch is a factor that costs time and money, 
Mechanisation 


unless proper use is made of mechanical 

handling equipment. 

Paterson Hughes have a background of experience 
in every industry which enables them to supply 
the best scheme to suit any application. 


Cranes, elevators, telphers, skip hoists and 





conveyors of all types are available or designed 


to meet any specific layout. 


pATEa ON HUGHE 


ENGINEERING COMPANY LIMITED 





MECHANICAL HANDLING ENGINEERS & CRANE MAKERS 


WYNDFORD WORKS MARYHILL GLASGOW Tel: MARYHILL 2172-4 
BEDFORD HOUSE BEDFORD ST LONDON WC2 Tel: TEMPLE BAR 7274-6 
3 HIGHFIELD ROAD EDGBASTON BIRMINGHAM | 5 Tel: EDG 2957-8 
PATERSON HUGHES ENG S.A. (PTY) LTD PO BOX 81! JOHANNESBURG S.A. 


3358 
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Here are a 
few examples 
showing various 
: ene arrangements 
| FEE 
Rigidly interlocking by patented a 
device, these sturdy _ steel N E L C E a : 
cube lockers offer endless = 
possibilities for space saving. (Patent applied for 13611 /54) 
Stove enamelled in choice of attractive colours. Firmly closing door, 
fitted with either chromium plated finger pull and ball catch or English 
6 lever lock. Extra parts provide for coat hanging and seating. — 
Made in two sizes 12” or 15”. AS A WALL Gina 
FITTING achieved by 
amet 
. BYRON WORKS, BLACKHORSE LANE 
B COMPANY LIMITED LONDON, E.17 * LARkKswood 4411/4 











CONSIDER THESE FEATURES: 


@ Table operated by lead screws having a maximum cumu- 
lative error of 0.0004”. 


@ Adjustable nuts for backlash elimination. Slides fitted with 
adjustable gibs. 


@ Large calibrated dials graduated in 0.001” with verniers 
to 0.0001". 


@ Spindle runs in preloaded precision bearings. 
@ Measuring system by rods or slip gauges. 























( 
f 
t 
L 


Table 20” x 32’ 

Longitudinal Traverse 20” 

Cross Traverse 15” 

Spindle speeds (16) 35-1,500 r.p.m. 

Power feeds to spindle (3) 0.0015”, 0.003”, 0.006” 


EARLY DELIVERY 








Exclusive distributors in the ae Our showrooms are only a few 
United Kingdom. minutes from London Airport. 


Yt fotgu Sith CUMYI11/ Lippitthith 
° HAMPTON ROAD WEST-HANWORTH FELTHAM: MIDDLESEX 
Ph e FELTHAM 4266 ables & SHIPMENTS, FELTHAM 
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Constant and full load starting torque is only one of the An output of up to 4,000 Ib./in. torque is available in a 
features of this outstanding hydraulic motor. It introduces range of four basic sizes which incorporate variations in 
high efficiency at low speeds and maintains it throughout stator and rotor dimensions. 
the range, and provides exceptionally smooth transmission 
of power for a widely varied number of applications. 
Capable of rotation in both directions. VaLves.— Mono-Radial Control 
: : : : Valves — built with precision and 

The smooth and vibrationless operation of the Motor is virtually foolproof —are arranged 
also a feature of the Deri-Sine Hydraulic Pump, a rotary ry or a hydraulic supplies 
displacement pump of high volumetric efficiency, which is aaa" Barkin endl 
essential to the power circuit. 


for efficiency fit a Bawiwai DERI-SINE Hydraulic Motor 


ANDREW FRASER & CO LTD 29 BUCKINGHAM GATE LONDON SW1 PHONE VICTORIA 6736-9 


P778 
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Although our Oldest Hand can be very cutting, he will 
always encourage an apprentice who shows willing. 
‘Now, son,” he will say, “if you try to 
swallow our range of cutting oils in one gulp, 
you'll drive yourself to drink—and I don’t 
mean a pint of our Tapoyl* either. What you 
want to drill into that nut of yours is this: 
Sternol cutting oils are quality oils, tailor made for 
each job...see! And for 
why? Because we’re an 
independent firm who get 


the best raw materials from 





,; 


wherever they’re available! 


QUALITY 


©ILS 


* PLEASE WRITE FOR oe 


i “ cut costs 
OUR “ CUTTING OIL SCHEDULE PESS 638 — 


STERNOL LIMITED - ROYAL LONDON HOUSE - FINSBURY SQUARE - LONDON E.C.2 - TELEPHONE: MONARCH 3871-5 





THE DOOR IS ALREADY OPEN for the Miniature 
77R Shielded Bearing Whether in the development 

of new mechanisms or modernising old ones 

BMB Miniature Bearings are improving performance 


and reliability 


miniature RIGID RADIAL BEARINGS 
WITH DUST SHIELDS 


Dust Shielded Bearings are successfully used in 
the assembly of small electric motors and 

in many other assemblies where there 

exists the danger of dust and dirt getting 

into the miniature bearing. Wherever a 
miniature bearing is likely to be fitted and 
then forgotten — fit a 77R or 7R 

(single shield) BMB. 

Write for Leaflet No. BMB/538 for full details 
of standard and super precision bearings. 


BRITISH MANUFAGTURED BEARINGS Go., Ltd, CRAWLEY, SUSSEX 


Sole Selling Agents :- 
B.M.B. (SALES) LTD., (DEPT. 16), BOSCOBEL, HIGH STREET, CRAWLEY, SUSSEX. 
Phone : Crawley 1030 (6 lines) "Grams : BRIMAN CRAWLEY. 
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KINGPOWER 


means more 
profitable manpower 


f ly “NGF « 
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Reduce your handling costs. Lift and shift, 
quickly, safely, economically with KING Electric 
Pulley Blocks. Models to lift from 100 Ibs. to 
10 tons. Every model is tested to a 25% overload. 
Hook or trolley suspension. 





22 YEARS OF RESEARCH AND DEVELOPMENT 
Since 1934 KINGS have maintained ... 


* A Research, Development and Demonstration Depart- 
ment. It has been responsible for many outstanding 
developments in materials handling technique. 

* An Advisory Service which will help you to plan your 
factory and make the best use of mechanical handling 
equipment. 











WRITE FOR ILLUSTRATED BOOKLET P.B.18 





CONVEYORS - CRANES 
PULLEY BLOCKS 


Covered by British and Foreign Patents REGISTERED TRADE MARK 











Geo. W. King Limited, Argyle Works, Stevenage, Herts. Telephone: Stevenage 440 


When replying to advertisements please mention the Journal 
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Milling Machine 


with speeds from 30-3000 r.p.m. 























This is an entirely new development in 
machine tools, designed to fill the need for a 
fast versatile Miller capable of intricate milling 
operations on large components in non-ferrous 
and ferrous metals. Primarily designed for the 
economical machining of complicated metal 
patterns it has an equally useful application in 
the Machine Shops for a big variety of face 
milling, profile milling, contouring for die sink- 
ing etc., Spindle speeds range from 500 to 3000 
r.p.m. and by the addition of cap heads speed 
ranges as low as 30 to 180 r.p.m. are available. 


Telephones: Leicester 67114 : MAYfair 7048-9 


Wadkin Ltd., Green Lane Works, Leicester. London Office: Brookfield House, 62 Brook St., W.! 


The most practical plant 








for Cleaning METAL PARTS 


PRIOR TO ASSEMBLY, and BEFORE and AFTER REPAIRS 















X Jameor tpe machine supplied to a Midland 
Motor Car Works. 


Dawson 


DE - GREASING 
AND CLEANING 
MACHINES 


A Rotary Drum machine for removing swarf and 
grease from small components. 








Supplied for the washing and drying of Tractor A model ‘A’ machine, washin rts of motor ee ‘ 
parts. Crank Shafts, Sumps, Pressings, etc. car engines prior to assembly. "— : = ae 


Dawson Metal Parts cleaning machines are supplied for all branches of the engineering 
industry. Their chief characteristics are robustness of design, small number of working 
parts and simplicity of operation. Space only permits the illustration of four of the 
many types of machines built for quick economical washing and drying of Metal Parts. 
Sole Distributors 
DRUMMOND - ASQUITH (Sales) LTD., King Edward House, New St., Birmingham 
Telephone—Midland 343! 


Manufacturers—DAWSON BROS. LTD., Gomersal, LEEDS London Works—406 Roding Lane South, Wood- 
Tel.—Cleckheaton 1080 (5 lines) ford Green, Essex. Tel.—Wanstead 7777 (4 lines) 








+ + »* 
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A Phew Addition te the DENKAM 
HONGE of Contre Lathes te SRIOV.. 


% 18 SPINDLE SPEEDS - ALTERNATIVE Dy fvive%o spindc bored 341 inches, and mounted i 
RANGES AS REQUIRED PRECISION ball/roller bearings. 


Diagonal cross ribbing withstands heaviest cutting 
loads. Well proportioned saddle and slides with 
large bearing areas. Separate Vee-guide to 
Tailstock. 


FOR LONG LIFE 


HARDENED AND GROUND ALLOY 
STEEL HEADSTOCK GEARS 


* 54 CHANGE FEED/SCREWCUTTING 
GEARBOX 


x EARLY DELIVERIES AT PRESENT 


*% HEAVY, RIGID INVERTED VEE BED 
* 


All gears heat treated and ground on bore, face 
and tooth form, ensuring perfect fit and balance at RA 
all speeds. Cascade lubrication through filter to Re 
all shafts and gearing. ee 


Sliding feeds 8 to 448 c.p.i., surfacing feeds 16 to 
896 cuts per inch. Screw threads, 
2 to 80 t.p.i. 













DENHAMS ENGINEERING COMPANY LIMITED - HALIFAX + ENGLAND 








AUSTRALIA Gibson Battle & Co. Lted., 535, East Street, Sydney, N.S.W. NEW ZEALAND Teagle, Smith & Sons Ltd., 276-278 Wakefield Street, 
Wellington, N.Z. 
CANADA Sykes Tool Corporation Ltd., Adelaide Buildings, 123-13! PAKISTAN Machine Tools (Pakistan) Ltd., Nadir House, McLeod Road, 
York Street, Toronto. Karachi, Pakistan. 
INDIA Machine Tools (india) Ltd., Stephen House, Dalhousie SOUTH AFRICA Forest Engineering (Pty.) Led., P.O. Box 6738, Johannesburg, 
Square, Calcutta, |. South Africa. 


When replying to advertisements please mention the Journal 
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The Best Vice for Toolroom & Production 





@ FIRM GRIP WITHOUT LIFT OR SPRING. 
@ PRECISION GROUND REVERSIBLE JAWS. proeeeneveee RECO RD 
@® GREAT STRENGTH AND RIGIDITY. 

@ FULLY GUARANTEED FOR WORKMAN- 


~~: MACHINE VICE 


A sturdy and rigid tool for general production 
work supplied in three jaw sizes, 3” 4” and 5”. 








The easily removable jaws can be quickly and 
inexpensively adapted either for holding com- 
ponents of diverse shapes, or as a basis for 
efficient and inexpensive jigs. 





Fully descriptive leaflet available from 
manufacturers on request to Dept. |.P.E. 





& OBTAINABLE FROM ENGINEERS’ MERCHANTS 


MADE IN ENGLAND BY 


C. & J. HAMPTON LTD. RECORD TOOL WORKS, SHEFFIELD 2 


















INDUSTRIAL CLEANING MACHINES 
can be designed to meet your 


HERE ARE THREE particular cleaning problems 
EXAMPLES 





This illustrauon shows a machine A power driven conveyor system 1s ‘rays carrymg tne wurk are pusned 
cleaning crank cases in the production employed with this cleaning machine through on a roller conveyor by hand 
line. It is equally capable of cleaning for ball bearings. in this cleaning installation. 








small parts in baskets. 





Whilst offering a very wide variety of standard cleaning ensures maximum efficiency and economy of the plant 
equipment, it is BRATBY policy, wherever possible to in operation. The illustrations show but a few of the 
design the machine to meet the particular cleaning specific types of Cleaning Machines designed by 
problem. Careful study of each individual problem BRATBY for individual needs. 


Designed and Manufactured by: 


BRATBY & HINCHLIFFE LTD - GORTON LANE - MANCHESTER 18 - Tel.: EAST 2435 
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JIGS - FIXTURES & GAUGES 


PRESS TOOLS: MOULDS AND 
SPEGIAL PURPOSE MACHINES 


Our commitments are heavy but we welcome an 
opportunity to study your requirements for 
inclusion in our production programme where 
possible. 





























Up-to-date shops specially laid out and equipped 
for making, on a production basis, every type of 
precision ground gauges; limit snap, form, calliper, 
taper and special purpose gauge, as well as jigs and 
fixtures of all kinds, press tools moulds and special 
purpose machines. Highest class workmanship 
and accuracy guaranteed. 








Guaranteed 
Precision 
Accuracy 



























































G.P.A. TOOLS. & GAUGES —EEMITED 


HARPER ROAD $ WYTHENSHAWE , MANCHESTER 


Phone:- WYTHENSHAWE 2215 Grams: PNEUTOOLS, PHONE 
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» AUTOMATION 
"STEP BY STEP 








Almost every liquid filling and emptying 
job can be made automatic by means of a simple 
level control. 

Elcontrol units automatically switch the 


pump or valve at full and empty points, and can 
be used with 


Water (town or distilled) 
Sewage Condensate Effluent 
Moist bulk. Solids of most kinds. 


Probe fittings for 
open or pressurised vessels, 
boilers, bore holes, are supplied 
to suit. 


- UP - DOWN - UP - DOWN - UP - DOWN - UP - DOWN - UP - DOWN - 


! ELCONTROL ;: 
: automatic M 
* PUMP SWITCHING 3 


- UP 


DOWN - UP - DOWN - UP - DOWN - UP - DOWN - UP - DOWN - UP 


LEVEL CONTROL UNITS 


Single and double level 
control units for many 
applications. Most have 
withdrawable chassis 
making installation easy. 

Prices from £15 





ELCONTROL LTD. 10 Wyndham Place, London, W.! 


Ambassador 2671 for LEVEL CONTROLS, TIMERS 
FLAME FAILURE EQUIPMENT, PHOTOSWITCHES 
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Precision 


When the centre span of Sydney Harbour 
Bridge (1,650 ft.) joined on August 19th, 1930, 
there was no measurable difference in the 
meeting of the two spans. Such precision is 
reflected in the craftsmanship in toolmaking 
carried out by Skinners. 


PROFILE GRINDING 


* PRESS TOOLS 
* JIGS AND FIXTURES 


* FORM GROUND CUTTING 
TOOLS AND GAUGES | 


KINNERS 


(SOUTHAMPTON) LTD. 


‘ MILLBROOK TRADING ESTATE, SOUTHAMPTON 
Telephone : 71167/8 





































600 Group Service 


to the 
POWDER METALLURGY 
INDUSTRY 


GEORGE COHEN 


Sons AND COMPANY LIMITED 
Broadway Chambers London W.6 Telephone: RiVerside 4141 
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Aecuoat: 


HIGH SPEED, LIGHT TYPE, CENTRALISED CONTROL RADIALS 


One of the most popular machines in the ARCHDALE range. 3' 6" or 5'0" spindle radius. 
Capacity: |}" dia., in M.S. 1S speeds: 40-2000 R.P.M. 4 feeds: 30-180 R.P.I. Write for full detalls. 









/ JAMES ARCHDALE & CO. LTD., BIRMINGHAM 16 © SOLE AGENTS: ALFRED HERBERT LTD., COVENTRY, ENGLAND 





When replying to advertisements please mention the Journal 
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PATENT CALIPER GAUGE “::" 


Each month one of the seven main advantages of this fine 
precision instrument will be described. 


@ Many different gauging @ Can be used for either left 
positions can be obtained. or right hand threads. 


@ The anvils are set so that @ Particularly suitable for the 
they do not roll. gauging of acme forms of 
. ; thread. 
*@ All shearing action is 

eliminated. @ Can be supplied for “GO” 
; only, or “NOT GO” only, or 
® Particularly suitable for both “GO” & “NOT GO” 

gauging shouldered work. combined. 


NOTE THIS MONTH’S IMPORTANT FEATURE 





ALL SHEARING ACTION IS ELIMINATED 


As the anvils are radial all shearing action is eliminated. 
This is a particularly advantageous feature, especially when 
soft metals are being gauged. 











Write today for a descriptive leaflet to:- 


THE HORSTMANN GEAR CO. LTD., TEL: BATH 72415 


GRAMS: HORSTMANN 


NEWBRIDGE WORKS.BATH. ENGLAND. as 











Magnetic Floaters... 


are indispensable wherever clean or greasy sheets of 
ferrous material have to be separated. Every press user 
should know of the tremendous saving in handling time 
which they effect. 

Ask for publication P.M. 120, Part 1, which gives full 
particulars and sizes available. 





Supplies through appointed 
“Eclipse”? Distributors 








the only name for... 
... magnetic tools 


JAMES NEILL & CO. (SHEFFIELD) LTD., ENGLAND. 


PM 25 








The 
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Materials Handling 
~ Service to Industry... 


——_ 
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The Complete 
FLOWMASTER 


Conveyor System 


FLOWLIN K 


Chain Conveyors 


FLOWLINE 


Belt Conveyors 


FLOWROLL 
d and Gravity 


Conveyors 
Roller other types 



















FISHOLOw 
STORES HANDLING 


The latest meth 
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FLOWSTACK 


Palletisation 


We are the largest manu- 
facturers, and one of the 
largest users of Steel Pallets 
in the British Common- 
wealth. The FLOWSTACK 
range of pallets offers an 
immediate solution to the 
problem of carrying any- 
thing you need to handle, 
stack or store; 


be it light or heavy “ ~ 
loose or sacked By 
hot or cold 
sturdy or fragile 


FISHOLOW engineers are ready to advise you on materials handling or storage problems of all kinds 


FISHER & LUDLOW LTD - MATERIAL HANDLING DIVISION - BORDESLEY WORKS 
BIRMINGHAM, 12. Tel.: VICtoria 237! 
Also at LONDON, MANCHESTER, CARDIFF, GLASGOW, NEWCASTLE-ON-TYNE, BRISTOL, BELFAST and DUBLIN 
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, , 
' pur is 
: BETTER TO : 
INSTALL UDAL | 
PRESS GUARDS : 


‘sete ee eae oe 


The, Udal ‘Fastrip’ guard is safe because it is not frustrating. Guard 
and clutch are synchronised to ensure split-second timing, allow- 
ing the highest standard of safety without impeding production. 
So the operator is not tempted to sacrifice safety for speed. 
Send for details today. 


j. P. UDAL LTD. 


Interlock Works, 
Court Road, Birmingham 12 
Telephone: CALTHORPE 3/14 
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UNIVERSAL 
MOUNTING 
TYPE 





WITH Ik", 13° 


GEAR UNITS 
and 2}” CENTRES 


The ‘Motogear’ ‘j’ Type Universal Mounting Worm Reduction Gears represent 
the latest addition to our existing range of gear units. 

They are of robust design and capable of transmitting up to 24 h.p. depending on 
the ratio and input speed. They are ideally suited for use with fractional h.p. 
motors and can be mounted in any desired position. 

There is a wide choice of standard ratios (5 to 60 : |) available and non-standard 
ratios can be supplied where required. 

Comprehensive literature giving complete specifications will be gladly forwarded 
on request. 


Ht MOTOR GEAR & ENGINEERING CO. LTD. 


ESSEX & CORONA WORKS - CHADWELL HEATH » ESSEX + Phone: Seven Kmos 3456-7745 (IO Lunes) 
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No fractional gains either; substantially faster and surer 
assembly is a certainty and here’s why :- 





Fit Heli-Coil! and reduce ber of fast gs required 
Use set bolts (which can now be shorter) instead of double 
threaded stucs and eliminate ‘*‘ worrying "’ cover plates, etc., 
into pesition 

Fit Heli-Coil'! and reduce torque loading for same duty 
Reduce the wall boss size—no counterbore needed. Use 
l.ghter materials and improve thread strength. 

Fit Heli-Coil! and have all the advantages of a polished, 
rolled, internal thread. 


Picase write for full information. 
ARMSTRONG PATENTS Co. Ltd. BEVERLEY, YORKSHIRE 
aie wa i es eae 
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Yum RADYNE 64W 
INDUCTION HE HEATER 


Induction Soldering 
and Brazing speeds 
are unattainable by 
any other method. 
No other method 
gives the same free- 
dom from scale—the 
same precise repeti- 
tive accuracy. Your 
Operators don't 
work in a shimmer- 
ing heat haze. They 
enjoy comfortable 
working conditions 
and you enjoy high 
production. 






















radio heaters ltd « wohingh 
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| 
TOOLS 





CERAMICS, TUNGSTEN CARBIDE, GLASS, QUARTZ, STONE, GRANITE 


MINERALS, SLATE, SHELL, REFRACTORIES AND ALL HARD METALS 


IMPREGNATED,ZDIAMOND PRODUCTS LITD:-GLOUCESTER 





Telephone 21164 -Telegrams-Impreg-Gloucester. 
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@ CHECK VIBRATION SHOCK 
AND NOISE 


@ COMBAT NERVOUS STRAIN 

@ ARE EASY TO INSTALL 

@ SAVE MAINTENANCE TIME 
AND COST 

@ ISOLATE LOADS UP TO 
4 TONS PER SQ. FT. 

@ ELIMINATE CUMBERSOME 
FLOOR FIXINGS 









Standard Size 
18” x 18" x a” 


Manufactured by: 


VULCASCOT (Great Britain) LTD. 
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if it can be Riveted... 


HERE IS HOW YOU CAN SPEED UP THE 
JOB—AND CUT COSTS. 


If you produce riveted assemblies where 
speed in operation and a neat appearance 
are as important as a properly formed 
rivet head — it will pay you to investigate 
T.T. Rivet Spinning machines. The wide 
range of machines available are suitable 
for cold riveting in all sizes up to }” ; 
diam. mild steel. It includes bench and 
floor models, air and foot operated and 
‘* Duplex ’’ spinners for heading both 
ends of pins for hinges, chains, etc 


Write for full details and latest literature 


iT 


RIVET SPINNING 
MACHINE 


R.S.3. VMD. A.E. & in. Capacity. 
Air operated, cabinet base. 


Ask for a demonstration. Full tech- 
nical advisory service available. 
Samples ,of articles would be appre- 
ciated. 
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Just as we regret the decline of the horse in rural life, 
so we welcome the introduction of the “‘little horses” 

to industry. The contribution they are making 
to increased productivity needs no repetition here. 

As the demand for Desoutter tools increases 
so does the demand for our castings which are 

widely used in their design. But increased ‘ 
orders from existing customers — satisfying . 
as they are to receive — have brought us \ 
new problems. As the demand for quality \ 
die castings has risen it has been a 
matter of regret that for some time we \ 
have been unable to accept orders \ 
from new customers. In order to meet \ 
these demands we have undertaken 
a major development programme. \ 
The installation of a consider- | 
able amount of plant is now 

complete, enabling us once | 
again to turn our attention to | 
enquiries from new customers. | 
} 
! 
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FORK TRUCKS - Coventry-Climax pioneered the small 

diesel fork lift trucks now so widely used 


you will also find Coventry-Climax 
products setting a standard of 
performance predominant in the 
fields they cover. On the race-tracks, 
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fire-fighters everywhere, the 

name Coventry-Climax. ts 
contributing tothe lustre of 

British engineering 


FIRE PUMPS - Following their memorable war-time 
experience Coventry-Climax have developed the ‘feather- 
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